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CTINOMYCOSIS of the vertebrae added a case in 1928 and Ward" another in 


is a rare manifestation of a relatively 
rare disease. Yet this unusual complication 
presents such a characteristic roentgen ap- 
pearance when it does occur that it is strange 
to find little mention of it in roentgenologic 
textbooks, and only scattered mention of it 
in roentgenologic periodicals, the latter 
consisting of brief summaries of articles 
originally presented elsewhere. 

In the past year, 2 cases of actinomycosis 
with vertebral involvement have occurred 
at City Hospital and a less recent case has 
been found at the University Hospitals of 
Cleveland, all of which present lesions well 
demonstrated on the roentgenogram. It is 
the purpose of this paper to report these 3 
cases with postmortem as well as roentgen 
findings. 


INCIDENCE 


In 1923 Sanford" published a series of 
678 cases of actinomycosis, only 4 of which 
had rib or vertebral involvement. At ap- 
proximately the same time Parker’’ pre- 
sented 9 cases of vertebral actinomycosis 
which he collected from the literature. By 
1927 Simpson and McIntosh" were able to 
collect from the world literature 28 cases of 
vertebral actinomycosis, 13 of which were 
in the American literature. To this group 
they added 4 of their own cases. Snoke™ 


1931. In 1933 Tabb and Tucker” again re- 
viewed the subject and added another case 
report. Their presentation has the only il- 
lustrations of the roentgen manifestations 
of the disease in recent American roent- 
genologic periodicals. In 1935 Meyer and 
Gall* reviewed the literature completely 
and collected 47 cases of vertebral actino- 
mycosis. They present an excellent study 
of the subject, but without illustrative 
roentgenograms. Other articles presenting 
single cases have occurred subsequently; 
the one presented by Dixon‘ resembles one 
of the cases presented here in that collapse 
of a vertebra occurred. This is a rare phe- 
nomenon. Since many of the cases are 
usually called Pott’s disease before autopsy 
it may be that with greater awareness of its 
existence the diagnosis of vertebral actino- 
mycosis will be made more frequently. 
ETIOLOGY 

The precise etiology of actinomycosis has 
been the subject of much debate, but in 
recent years most of the argument has been 
resolved mainly by the researches of Naes- 
lund® and the popularization by Cope.’ It 
was generally agreed that actinomyces 
caused the disease. However, the patho- 
genicity of the various varieties, the cul- 
tural characteristics of the organisms re- 
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covered in human lesions, the life cycle of 
the various types with the possibility of 
one type reverting to another in a different 
phase of development, and even the no- 
menclature were at times parts of an active 
controversy. 

The present conception of actinomycosis 
is that it is caused in a great preponderance 
of cases by an anaerobic organism which 
normally inhabits many human mouths. 
On rare occasions an aerobic organism which 
has its origin outside the body may be re- 
sponsible. The organisms found on grasses 
and grains are aerobic, but are not believed 
to be pathogenic. The historical develop- 
ment of these concepts is interestingly pre- 
sented by Cope.! 

These beliefs are presented for more than 
academic interest. They are important for 
several reasons: first, the victim of the dis- 
ease need not be a farm worker or one who 
has had contact with cattle; second, he need 
not have chewed grasses, straws, or other 
vegetable matter; and third, such incidents 
in the patient’s history as a recent tonsil- 
lectomy, poor mouth hygiene, a recent tooth 
extraction or a human bite are as much or 
even more important in suggesting actino- 
mycosis than the occupational and social 
history. Many recent articles?*.7 support 
these views. Nevertheless their apprecia- 
tion is not widespread. 

At the present time there has been a gen- 
eral tendency to abandon all the confusion 
in terminology with the acceptance of the 
general term, “‘actinomyces,” for the entire 
group of organisms and “‘actinomycosis” 
for the disease. The term, “streptothrix,’ 
has largely been dropped except as a sub- 
title. However Lord’ still believes it to be a 
useful designation for the rare aerobic form. 
He believes morphological and prognostic 
differences substantiate his point. Cope, on 
the other hand, is not impressed and be- 
lieves unity in nomenclature is more valu- 


able. 


PATHOGENESIS AND PATHOLOGIC FINDINGS 


The vertebrae are involved secondarily 
usually by direct extension but occasion- 
ally by blood stream metastasis. The organ- 
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ism sets up the primary focus by passing 
through the mucous membranes of some 
portion of the respiratory or gastrointes- 
tinal tract. Occasionally entrance may be 
made through the skin. Suppuration begins 
and its main feature is extensive burrowing 
with little respect for anatomical barriers. 
Thus the vertebrae can be reached from al- 
most any primary site, but mainly from 
pulmonary and gastrointestinal foci. 

When the infection reaches the vertebrae 
it is usually in the form of a paravertebral 
phlegmon and in the abdomen may resem- 
ble a tuberculous psoas abscess. The cortex 
of the vertebrae is first eroded and ab- 
scesses are set up beneath it. Osseous con- 
densation takes place surrounding the 
abscesses at the center of which the organ- 
isms may be found. While all portions of 
the vertebra may be involved, including the 
processes and lamina as well as the bodies, 
the intervertebral discs are usually spared 
and angular deformity is rare. 

Pathologically, the disease belongs to 
the group of chronic granulomas. However, 
there are several interesting features pe- 
culiar to it. In the early stages extreme 
vascularity is one of them. During surgical 
operation, bleeding is profuse and the alert 
surgeon." may suspect the presence of 
the disease at the time of operation because 
of it. When actinomycosis has been present 
for a longer period of time, much glistening, 
firm, connective tissue is laid down in the 
form of thick strands which surround small 
areas of suppuration at the center of which 
the ray fungus is found. Microscopically, 
there are present in the very vascular pyo- 
genic granulation tissue many pale vacuo- 
lated cells which are not found in tubercu- 
losis.3 These cells may suggest the disease 
when the ray fungi cannot be found and 
more sections can then be taken and the 
responsible organism more closely searched 
for. 


CLINICAL FINDINGS 


The clinical findings in actinomycosis are 
those of any chronic suppurative process. 
Fever, loss of weight and appetite, pain, and 
weakness are part of the generalized picture. 
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There are usually many draining sinuses. 


Secondary infection may complicate the 
picture and conceal the presence of the ray 
fungus. Amyloid disease may result. The 
local symptoms will depend on the site of 
major involvement. Thus pulmonary acti- 
nomycosis may simulate tuberculosis or 
cancer in its clinical manifestations. In- 
volvement of the gastrointestinal tract will 
simulate other granulomatous or neoplas- 
tic disease in this system. When the spine 
is affected back pain becomes an important 
feature. Neurological manifestations do oc- 
cur, but are rare. 


DIAGNOSIS 


Recovery of the actinomyces in the dis- 
charges from the sinuses or their demon- 
stration in histologic preparations are the 
only positive ways of making the diagnosis. 
Roentgen examination, however, may be 
helpful. 


ROENTGENOGRAPHIC FINDINGS 


The roentgen examination may aid 
the diagnosis of actinomycosis before the 
vertebrae are involved especially where the 
lungs are the primary site. Kirklin and 
Hefke® have pointed out that the involve- 
ment of the ribs and sternum in association 
with parenchymal infiltration in the lungs, 
pleural thickening, and empyema more 
strongly indicates actinomycosis than any 
other process. The ribs and sternum may 
show destruction with or without the re- 
action of osteomyelitis or periostitis about 
them. If sinuses are present their connec- 
tion with the destroyed rib need not be 
demonstrated. The laminagram will prob- 
ably be of inestimable value in demonstrat- 
ing lesions of the sternum. 

When the vertebrae are involved the 
roentgen findings may be characteristic if 
not pathognomonic. Erosion of all portions 
of the vertebrae and adjacent ribs including 
the pedicles, spines, lamina and body is a 
feature. The body is usually affected in its 
cortical portion with periostitis as an early 
manifestation finally leading to erosion. The 
anterior surface of the body may have a 
saw-tooth appearance.* Reactive condensa- 
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tion takes place about destroyed areas and 
the vertebra involved may appear denser 
than its neighbors. The intervertebral disc 
is usually not involved. In no case is the 
uniform decalcification of one or more ver- 
tebrae found as is sometimes observed in 
tuberculosis. 

Both tuberculosis and nonspecific osteo- 
myelitis may on rare occasions simulate 
the appearance of actinomycosis of the ver- 
tebrae. However, involvement of the inter- 
vertebral disc with narrowing of the inter- 
vertebral space and finally collapse of the 
body of the vertebrae is the most common 
type of tuberculous involvement. Any de- 
viation from this picture makes the roent- 
gen diagnosis of tuberculosis difficult with- 
out supporting evidence from other sources. 
In nonspecific osteomyelitis biopsy and 
bacteriological examination must be re- 
sorted to, if the rest of the clinical picture is 
not conclusive. Even then difficulties may 
remain as actinomyces may not be present 
in a small biopsy specimen, and a prolonged 
and repeated search will be necessary be- 
fore organisms are demonstrated. 


CASE REPORTS 


Case 1. J. Negro, male, aged twenty, 
was admitted to the Surgical Service on June 
26, 1941, with a mass 4 cm. in diameter on the 
right side of the neck and another just to the 
left of the sternum. Both masses were defi- 
nitely fluctuant, but not hot or tender. A drain- 
ing sinus was present over the tibia. Another 
sinus on his head had healed. He had lost 25 
pounds in weight in the five months prior to 
admission. As an inmate of a prison farm, he 
had contact with cattle and had chewed grasses 
and straws. 

Physical examination on admission revealed 
a temperature of 38.8° C., a pulse of 130 per 
minute, and respirations of 22 per minute. The 
head was held to the right. The mouth and 
throat appeared normal. The teeth were in 
good condition. Aside from the masses de- 
scribed, the draining sinus on the left tibia, and 
signs of emaciation, the rest of the physical 
examination, including the neurological ex- 
amination, was negative. 

The laboratory findings showed the urine and 
blood to be normal. The Kline exclusion test 
was negative. 
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Fic. 1. Case 1. Anteroposterior view shows areas of 
destruction in the lumbar vertebrae. 


Roentgen examinations revealed enlarge- 
ment of the right hilum probably due to en- 
larged lymph nodes, but no definite evidence 
of pulmonary infiltration. There was an area 
of destruction in the right fourth rib posteriorly. 
The cervical spine appeared normal. There 
were areas of destruction in the left frontal 
bone. These findings were interpreted as osteo- 
myelitis and mediastinal lymphadenitis of 
tuberculous origin. Roentgenograms of the 
vertebrae taken two months later revealed 
punched-out areas of destruction in the bodies, 
laminae, pedicles, and spinous processes of the 
vertebrae in the thoracic, lumbar, and sacral 
regions (Fig. 1 and 2). The intervertebral discs 
were intact. The vertebrae showed no evidence 
of collapse. The diagnosis was tuberculosis of 
the vertebrae. 

The hospital course consisted of aspirations of 
the cervical mass from which thick yellowish- 
green pus, in which no acid-fast organisms 
could be found, was removed. He was given 
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high voltage roentgen therapy to the cervical 
mass and to the areas of destruction in the skull. 
He was discharged August 27, 1941, the prog- 
nosis being poor. 

The patient was readmitted to the Tubercu- 
losis Service on December 3, 1941, because of 
an infiltration at the base of the right lung 
which appeared more definite than on the 
previous examinations. Aside from the diminu- 
tion in the size of the cervical mass the patient 
had become worse. Physical examination re- 
vealed nothing new. The previous diagnosis 
was accepted and the patient was treated 
symptomatically with aspirations of the fluctu- 
ant masses. No tubercle bacilli could be iso- 
lated from the sputum or from the fluctuant 
masses. The patient grew gradually worse. 
The heart became enlarged and the possibility 
of a pericarditis was entertained. He died 
March 20, 1942. 

At autopsy (performed by Drs. Lund and 


Fic. 2. Case 1. Lateral view demonstrates that 
areas of destruction involve the laminae and 
spinous processes as well as the bodies. 
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Kapp) a large paravertebral phlegmon which 
contained thick, yellow, creamy pus was present 
in the thoracic and lumbar regions. The an- 
terior aspects of the bodies of the vertebrae 
showed deep abscess pockets involving at least 
one-half of the depths of the bodies in most 
instances. The surrounding non-cavitated ver- 
tebrae were yellow, soft and crumbly. The 
phlegmon extended laterally over the lateral 
aspects of the vertebrae. Involvement of the 
ribs was not demonstrated. 

Microscopically, much of the bone was re- 
placed by areas of necrotic exudate. The cy- 
tology was not distinct, but the cells appeared 
to be lymphocytes and polymorphonuclear 
leukocytes. The areas were surrounded by a 
fibroblastic zone. In the necrotic areas were 
numerous ray fungi. The organisms were 
numerous and had peripheral radiating clubs 
and central net-like mycelia. 


Fic. 3. Case mu. Anteroposterior view shows 
widely distributed areas of destruction surrounded 
by areas of sclerosis. 


Actinomycosis of the Vertebrae 673 


Fic. 4. Case 11. Lateral view reveals involvement of 
all components of the lumbar vertebrae. The 
areas of destruction are smaller but the sclerosis 
is more prominent than in Case 1. 


The final diagnosis was actinomycosis of 
lungs, vertebrae, and prevertebral tissues. The 
lesions in the skull, ribs and tibia were not 
examined. 


Case ul. H. M., white male, aged twenty- 
one, entered the Surgical Service of the Uni- 
versity Hospitals of Cleveland on December 
27, 1931, with complaints of pain in the back 
and draining sinuses in the right lower ab- 
dominal quadrant following an appendectomy 
at another hospital eight months before. Noth- 
ing unusual was noted in the appendix, but the 
diagnosis of actinomycosis had been made 
from the discharging sinuses. 

Physical examination revealed a chronically 
ill patient. The teeth were in poor condition. 
There was spasm in both lower quadrants, es- 
pecially on the right, and tenderness in the 
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region of the fifth lumbar vertebra. The neuro- 
logical examination was negative. 

The laboratory findings revealed traces of 
albumin in the urine and a white blood cell 
count of 13,000. 

The diagnosis of actinomycosis was re- 
affirmed by another biopsy. Injections of the 
tracts with lipiodol and subsequent roentgeno- 
grams showed the tracts to end in the region 
of the cecum which was then removed surgical- 
ly. Roentgenograms of the spine were negative. 
The sinus tracts were explored and through and 
through drainage instituted. The patient was 
discharged January 1, 1932, to be cared for at 
home. 

The patient was readmitted November 13, 
1932, with the complaint of convulsions, weak- 
ness and draining abdominal sinuses. During 
the interval at home he constantly grew worse. 
He had had two convulsive seizures and the 
legs had been held in a constant state of flexion 
for some time. There had been intermittent 
diarrhea. 

Physical examination revealed a further in- 
crease in emaciation. The abdomen was dif- 
fusely tender and distended. There were five 
sinuses present in the right lower quadrant and 
two or three in the right lumbar region. The 
tendon reflexes were reduced. Sensation was 
normal. 

The laboratory findings at this time were es- 
sentially unchanged. 

Roentgen examination (Fig. 3 and 4) re- 
vealed multiple, round, radiolucent areas with 
surrounding sclerosis in the lumbar spine and 
sacrum and questionably in the ilium. The 
second, third, and fourth right transverse 
processes were markedly irregular as was the 
right twelfth rib. The intervertebral discs were 
not involved. 

The patient had several convulsions while in 
the hospital and died eleven days after ad- 
mission. 

At autopsy (performed by Dr. Paul N. Har- 
ris) the abdominal organs were matted together 
by dense gray fibrous tissue in which abscesses 
could be seen. In the process of evisceration the 
periosteum was stripped off the vertebrae. The 
surface of the bone was rough and contained 
many small abscess cavities in which there was 
greenish-gray or yellow pus and destruction 
of the trabeculae of bone. Around the abscesses 
there was an increased amount of bone and the 
trabeculae were arranged circumferentially. 

The anatomical diagnosis was actinomycosis 
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of the left lung, liver, vertebrae, skin, subcu- 
taneous and retroperitoneal tissues. 


Case 1. J. D., white male, aged sixty-one, 
entered the hospital on the Medical Service on 
April 10, 1941, with the complaint of pain in 
the chest and chronic cough for two years. The 
pain was located in the lower portion of the 
left side of the chest and was most severe on 
coughing and deep breathing. The cough was 
productive only in the morning. 

Physical examination revealed obvious bet 
of weight. The left pupil was smaller than the 
right. The teeth were in poor repair. Posteriorly 
in the left chest fine crackling rales were 
heard. An “‘e” to ‘“‘a” change was heard pos- 
teriorly in the region of the fifth, sixth and 
seventh ribs just to the left of the spine. The 
liver was moderately enlarged. The spleen was 
not palpable. The reflexes were normal. 

Laboratory examinations revealed no uri- 
nary findings of significance. The white blood 
cell count was 10,900. 

Roentgen examination revealed a streaked in- 
filtration extending outward from the left 
hilum which was interpreted as a bronchogenic 
carcinoma. Bronchograms revealed no abnor- 
malities of the bronchi of the left lung. 

The patient was bronchoscoped, but no mass 
or constriction in the left main-stem bronchus 
could be seen. An aspiration biopsy was non- 
contributory. He was treated by high voltage 
roentgen therapy and discharged on May 3, 
1941. 

The patient was readmitted on the Medical 
Service November 18, 1941. He continued to 
lose weight and his cough grew worse. His 
sputum had contained thick mucus, pus and 
occasionally blood. For the past several months 
he complained of a severe pain in the back. 

Physical examination at this time revealed 
further emaciation. The lungs revealed a de- 
crease in fremitus, rales at both bases and 
tubular breath sounds over the left chest. A 
dorsal ky Phosis was present. The neurological 
examination was negative. 

Laboratory findings w 
changed. 

Roentgen examination showed extension of 
the pulmonary infiltration on the left and an 
enlargement of the -right hilum. The ninth 
thoracic vertebra (Fig. 5 and 6) was almost 
completely collapsed and there was question- 
able destruction of the adjacent ribs. The in- 
tervertebral discs were not involved. Broncho- 
genic carcinoma remained as the diagnosis. 


were essentially un- 
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The patient continued to grow worse, and 
developed cardiac irregularities, which were 
attributed to invasion of the heart by the neo- 
plastic process. No further diagnostic pro- 
cedures were done and the patient died on 
December 26, 1941. 

At autopsy (performed by Dr. F. T. Kapp*) 
the lungs contained many soft-walled cavities 
filled with creamy material. Portions of the 
lungs were adherent to the chest wall, the 
mediastinum and the paravertebral tissues. 

The vertebral column showed a kyphosis in 
the mid-thoracic region. The ninth thoracic 
vertebra was almost completely replaced by a 
cavity filled with a yellow, thick fluid. The 
spinal cord at the level of the ninth thoracic 
vertebra was soft and compressed by the col- 
lapsed bone around it. The dura in this region 
was surrounded by a thin, yellow layer of tis- 
sue. 

Microscopic examination of lungs and lower 
thoracic prevertebral tissues showed the pres- 


Fic. 5. Case m1. Anteroposterior view shows col- 
lapse of the ninth thoracic vertebra. 


Actinomycosis of the Vertebrae 675 


City 
14137 8 


CL EVELARS 


Fic. 6. Case 11. Lateral view shows sparing of the 
intervertebral discs despite the collapse of the 
ninth thoracic vertebra. 


ence of a granulomatous and suppurative 
process containing the characteristic actino- 
mycotic colonies. The body of the ninth 
thoracic vertebra was completely destroyed and 
the process caused a chronic inflammatory re- 
action in the outer layers of the dura in this 
region. 

The final diagnosis was actinomycosis of the 
lungs and the ninth thoracic vertebra. 


DISCUSSION 

Three cases of actinomycotic involve- 
ment of the vertebrae have been presented. 
Two of the cases show the classical findings 
and one shows angular deformity which is 
only rarely described.* The first case prob- 
ably represents involvement of the verte- 
brae secondary to primary mediastinal in- 
volvement. The involvement of the lungs 
is apparently secondary. The second case is 
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one of ileocecal actinomycosis with subse- 
quent spread to the lumbar prevertebral 
tissues and vertebrae. The third case is one 
of primary pulmonary actinomycosis with 
spread to the mediastinum and vertebra. 
In the latter only one vertebra is involved 
in the roentgenogram. 

In only 1 of the cases was there the con- 
tact with grasses and cattle. The other 2 
patients did not have a history of rural oc- 
cupations although the thoroughness with 
which this information was sought is not 
known. 

In 2 of the cases the diagnosis was not 
made before death, either clinically or 
roentgenologically. In the case with the an- 
gular deformity of a vertebra, however, the 
roentgen findings were not characteristic, 
and even in review the diagnosis made 
seems to have been most proper. In the 
other case, the roentgen findings were suf- 
ficiently characteristic of actinomycosis to 
have suggested its presence. With this $ pos- 
sibility in mind a biopsy or sputum exam- 
ination might have revealed the actino- 
myces. 

By the time the vertebrae are involved 
the disease is very extensive and the prog- 
nosis hopeless. All of the cases received 
roentgen therapy. The first case received 
small doses in a protracted course. The last 
case, however, received a full cancericidal 
dose. 

SUMMARY 

1. Actinomycosis is not necessarily re- 
stricted to persons with agricultural pur- 
suits or other rural contacts. 

2. Poor oral hygiene, a tonsillectomy, or 
a tooth extraction may more strongly indi- 
cate the presence of actinomycosis than a 
history of chewing grasses and straws. 

3. When actinomycosis involves the ver- 
tebrae the roentgen findings usually are 
characteristic if not definitely diagnostic. 

4. The roentgen signs of actinomycosis 
consist of areas of destruction in all por- 
tions of the vertebra, including the spinous 
processes and lamina, as well as the bodies, 
with varying amounts of surrounding 
sclerosis. Collapse of a vertebra despite 
extensive destruction is unusual, but even 
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then the intervertebral discs are spared in 
the roentgenogram. 

5. Three cases of actinomycosis of the 
vertebrae with roentgenograms illustrating 
the changes have been presented. Two of 
these cases present findings which are con- 
sidered characteristic; the other 
angular deformity which is unusual. 


shows 
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HEREDITARY FACTORS IN MULTIPLE 
CONGENITAL DEFORMITIES 
REPORT OF TWO CASES 


By A. A. HOBBS, JR., M.D. 
A. Barton Hepburn Hospital 


OGDENSBURG, NEW YORK 


CASE REPORTS 

ASE I. Mrs. F.G., aged twenty-one, was 

admitted to the A. Barton Hepburn 
Hospital on March 1, 1941, and on the follow- 
ing day, gave birth spontaneously to an infant, 
N.R.G., having both feet clubbed and a fluid 
filled sac protruding from the midline in the 
lumbar region. The sac, incompletely covered 
by skin, was assumed to be a myelomeningo- 
cele. Roentgenogram of the region (Fig. 1) 
demonstrates defect of fusion of the sixth, 
eleventh, and twelfth dorsal and all of the 
lumbar vertebrae. The coexistence of cranio- 


Fic. 1. N.R.G. Showing spina bifida. 


lacuna was likewise verified by roentgenogram 
(Fig. 2). Death of the infant occurred on the 
ninth day. Postmortem examination confirmed 
the diagnosis of myelomeningocele. The cere- 
bral ventricles were not enlarged. 

The maternal patient had never had an oper- 
ation, serious illness or injury. She had first 


Fig. 2. N.R.G. Showing lacunar skull. 


menstruated at the age of fifteen, and had been 
habitually regular. She was married at the age 
of seventeen, and the pregnancy referred to 
above was her third. The first was terminated 
by miscarriage at three months and the second 
went to term, the product of conception being 
a monster with an encephalocele. During the 
current admission, Wassermann and Kahn 
tests were found to be negative, as were those 
of her husband. Blood cell counts were normal; 
there were transiently small amounts of al- 
bumin and sugar found in urine obtained by 
catheterization. Physical examination on ad- 
mission revealed no significant abnormality. 
During August, 1941, a fourth pregnancy 
terminated by miscarriage at four months. The 
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Fic. 3. Mrs. W.O., maternal aunt of N.R.G., show- 
ing spina bifida. 


patient, again pregnant, came to the hospital 
on May 5, 1942, for roentgenographic examina- 
tion, and a complete fetal skeleton was found in 
a position of favorable presentation. The ma- 
ternal pelvis was gynecoid and the critical 
diameters appeared ample when measured by 
the Thoms grid method. On August 24, 1942, 
she was delivered of an infant having no 
physical or roentgenographic evidence of de- 
formity. 

In the family history, it was recorded that 
the patient’s sister, Mrs. W.O., has had since 
birth a soft mass protruding from the lower 
part of her back, that she is otherwise in good 
health and has had two healthy children, both 
delivered by cesarean section. Through the 
courtesy of Dr. Joseph H. Wyatt of Newark, 
a roentgenogram was obtained (Fig. 3) demon- 
strating defective fusion of the second to fifth 
lumbar vertebrae. There was nothing else of 
significance in the family history. Neither par- 
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ent of the sisters had ever been exposed to 
roentgen rays. 


Case ul. Mrs. R.S., a primipara, aged nine- 
teen, was admitted to the hospital on May 21, 
1943, being then in labor. Roentgenographic 
examination disclosed an anencephalic fetus, 
which was subsequently delivered by dilating 
the cervix with a Voorhees bag. A postpartum 
roentgenogram of the fetus (Fig. 4) shows that, 
in addition to the deficiency of bones of the 
cranial vault, there is no fusion of the centers 
of ossification of the cervical spine. The ma- 
ternal pelvis was found to be gynecoid and of 
ample dimensions. In the patient’s past history 
there was only indefinite illness of childhood 
and pneumonia. Nothing of abnormal signifi- 
cance was found on physical examination or 
in the routine blood count, urinalysis or Was- 
sermann reaction. In the family history, it is 
recorded that a second cousin (her mother’s 
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first cousin) had been delivered of an anen- 
cephalic fetus and that the patient’s mother has 
six digits on each hand; her brother has six 
digits on one hand. 


REVIEW OF LITERATURE 


In presenting 2 instances of the occur- 
rence of similar or related congenital de- 
formities in members of the same family, 
the intent is to invite attention to recent 
medical literature offering a plausible ex- 
planation of the etiology of such deformi- 
ties. Dorrance’ attributes the defective de- 
velopment of the membranous bones of 
the calvarium in cases of lacunar skull to 
ischemia and increased intracranial pres- 
sure in the embryo. Bettinger* regards 
lacunar skull as a secondary effect of spina 
bifida, occurring when the pressure of cere- 
brospinal fluid over the cortex of the brain 
is reduced below the customary balance 
existing between it and the amniotic fluid, 
permitting the developing bones of the 
cranial vault to be compressed against the 
pulsating cerebral convolutions. The com- 
mon association of craniolacuna and spina 
bifida is confirmed by Vogt and Wyatt,° 
who found craniolacuna to exist in 52 of 120 
infants having meningocele, and 2 other 
cases of lacunar skull in which there was no 
meningocele. Shapiro and Tosti’ concluded 
that dilatation of the cerebral ventricles is 
part of the picture of spina bifida with me- 
ningocele. 

The unsupported fact of familial inci- 
dence suggests that spina bifida and the 
associated congenital lesions may be caused 
by a defect in the primary germ plasm. The 
comparative rarity of familial incidence 
wouldindicate that thegeneticmanifestation 
must be extremely recessive. In explanation 
of the mechanics involved in the formation 
of certain other congenital deformities 
Engel® offers a hypothesis based upon ex- 
perimental observations of Bagg,’ Bagg and 
Little,? Bonnevie,‘ and others. 

Bagg and Little? exposed the gonads of 
healthy mice to moderate doses of roentgen 
rays and found that in the progeny of the 
irradiated mice there was a high ratio of 
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animals having congenital defects of the 
head and extremities. These defects were 
carried on down through successive inbred 
generations though only the original pro- 
genitors received the experimental injury. 
The more common hereditary defects were 
of the eyes, varying from slight atrophy of 
the lids to opaque corneas and shrunken 
blind eyes with advanced atrophy of the 
optic tracts. There were somewhat less fre- 
quent defects of the extremities, including 
clubfoot, syndactyly and polydactyly. No 
such defect was found in more than two 
thousand control individuals of the same 
mouse strain. Not only was the fertility of 
the irradiated stock less than that of the 
control animals, but there were also many 
still-births. Blood vascular lesions were dis- 
covered about the heads of the embryos of 
the experimental mice. 

In supplemental studies, Bagg’ found 
that the embryonic lesions originally noted 
were at first clear fluid blebs beneath the 
surface, into which extravasation of blood 
often occurred. Blebs were found as early 
as the twelfth fetal day, the most frequent 
site being about the limb buds. Embryos 
were observed in utero; those individuals 
having blood blebs were marked by tail 
clipping, and the pregnant animal was al- 
lowed to proceed with gestation, with the 
result that the marked animals were found 
to be defective while those not so marked 
were usually normal. Occasional visceral 
lesions were encountered. Bagg concluded 
that irradiation injured the germ plasm, 
that the injury produced blebs containing 
blood which provided a mechanism for con- 
genital malformation. 

Bonnevie* carried on further experi- 
mental observations with animals bred 
from the Bagg and Little mouse strain. She 
found that the clear blebs contained cere- 
brospinal fluid that had escaped into the 
subcutis through the foramen anterius, an 
embryonic structure in the roof of the 
fourth ventricle. This structure is normally 
a safety valve guarding against increased 
cerebrospinal pressure in the embryos of 
vertebrates. It exists prior to formation of 
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the foramen of Magendie. In embryos de- 
veloping blebs the amount of escaping fluid 
or the rate of flow is increased. It was ob- 
served that the fluid had a tendency to col- 
lect in the concavities of the embryonic 
surface and in the ends of the limb buds; 
that the blebs were apt to be damaging to 
further development of the embryo only if 
there was extravasation of blood into them. 
A preponderance of lesions of the left side 
was considered to be due to the intrauterine 
position of right-sided twist assumed by the 
mouse embryo. In outcrossing experiments, 
Bonnevie found that modifying genes 
changed the specificity of the deformity. 

Engel® lists nine congenital syndromes in 
which the formation of spinal fluid blebs 
in the subcutis of the human embryo may 
constitute an etiological mechanism. He 
finds the present differentiation artificial, 
and notes that all of these syndromes have 
in common a combination of anomaly of the 
skull, deformity of the extremities and a 
tendency to familial occurrence. The speci- 
fic conditions that he mentions are: oxy- 
cephaly, acrocephalosyndactyly, dysostosis 
craniofacialis, Lawrence-Moon-Biedl syn- 
drome, Morquio’s disease, pleonostosis 
familiaris, mongoloid idiocy, craniocarpo- 
tarsal dystrophy and Turner’s syndrome. 
These are collectively called “‘bleb disor- 
ders,’ regarded as comparable with the ex- 
perimental conditions produced in the Bagg 
and Little mouse strain. Engel suggests 
that still other conditions may eventually 
be included. 


COMMENT 


While two case reports can have no sta- 
tistical value, they may be used to illustrate 
the applicability of a hypothesis. The sec- 
ond case rather strikingly illustrates in suc- 
cessive generations congenital defects simi- 
lar to those experimentally produced in 
mice, though no single individual in the 
family exhibits malformation of both the 
head and the extremities. The first case 
herein cited conforms to all of Engel’s stip- 
ulations for congenital disorders of bleb 
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origin, in that there are deformities of the 
skull and feet and evidence of hereditary 
transmission. There are also fusion defects 
of the spine and a congenital disorder of the 
central nervous system. The relatively 
common spina bifida is not uncommonly 
associated with clubbing of the feet, and it 
has been shown that, when complicated by 
meningocele, there is apt to be craniolacuna. 
Such diverse manifestations can hardly be 
attributed to intrauterine physical condi- 
tions, nor can many of them be correlated 
as cause and effect. While craniolacuna has 
been regarded as a secondary effect of me- 
ningocele, its lace-like pattern is in fact not 
an image of the gyri of the cerebral convex- 
ity, and it is found at an earlier age than 
the appearance of the usual convolutional 
markings.* All of the manifestations of 
clubfeet, polydactyly, spina bifida with 
meningoce:e and defective cranial develop- 
ment may be explained by a mechanism of 
cerebrospinal fluid blebs extruded into the 
subcutis of the early embryo. The experi- 
mental and clinical observations appear to 
be analogous, and it is suggested that it is 
entirely plausible to include these defects 
occurring either singly or in combination 
along with the conditions listed by Engel 
as being of bleb origin. 

The animal experiments causing inherit- 
able deformity through injury to the gon- 
ads by roentgen rays have given rise to the 
supposition among students of genetics 
that the clinical use of roentgen rays may 
be responsible for congenital deformities 
occurring in human progeny. Such disor- 
ders cannot be entirely charged to roent- 
gen-ray injury nor is it believed to be a 
principal etiologic factor since the deformi- 
ties were commonly seen prior to the era of 
clinical radiology. The primary cause of 
clinical as well as experimentally produced 
hereditary deformities can be radiant en- 
ergy or another agent capable of producing 
sublethal changes in the primary germ cell. 


The author desires to thank Drs. F. E. Clark and 
R. L. Stacy for assistance in obtaining family history 
data. 


Vou. 51, No. 6 Hereditary Factors in Multiple Congenital Deformities 681 


REFERENCES 4. Bonnevie, Kristine. Embryological analysis of 
1. Bacc, H. J. Hereditary abnormalities of the gene manifestation a Little and Bagg’s ab- 
limbs, their origin and transmission; morpho- normal mouse tribe. 7. Exper. Zool. 1934, 67, 
logical study with special reference to etiology 443-520. 
of club-feet, syndactylism, hypodactylism, and 5: Dorrance, T. O. Lacuna skull (Liickenschadel). 
congenital amputation in descendants of x- Am. F. Dis. Child., 1940, 00, 359-362. 
rayed mice. Am. }. Anat., 1929, 43, 167-219. 6. EnGEL, D. Etiology of multiple deformities. 4m. 
2. Bacco, H. J., and Lirt ES. tae. Hereditary struc- J. Dis. Child., 1940, 60, 562-579. 
tural defects in the descendants of mice ex- P SHAPIRO, B., and Tost1, V. G. Ventricular dilata- 
posed to roentgen ray irradiation. dm. 7. tion in spina bifida. 7. Pediat., 1940, 16, 318- 


Anat., 1924, 119-145. 325. 

3. Berrincer, H. F. Congenital lacunar skull 8. Voor, E. C., and Wyatt, G. M. Craniolacunia 
(““Liickenschadel”). Med. ¥. Australia, 1942, (Liickenschadel); report of 54 cases. Radiology, 
T, 526-529. 1941, 70, 147-153. 


JuNE, 1944 


OSTEOCHONDRITIS OF THE CAPITELLUM 
(PANNER’S DISEASE) 


By HERMAN C. MARCH, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE more commonly encountered sites 

and appearance of that interesting 
group of osteochondropathies, termed var- 
iously osteochondritis, osteochondrosis, 
aseptic necrosis, epiphysitis, and chondro- 
epiphysitis, are well known to roentgenolo- 
gists. Some of the rarer locations are under- 
standably less familiar, and it is for this 
reason that this report is being made. 

In 1927 Panner! first described the ap- 
pearance of osteochondritis occurring in the 
capitellum, recognizing it as an entity be- 
longing to the group that includes the more 
familiar sites described by Perthes, Kohler, 
Freiberg, Kienbéck, Scheuermann, and 
others. In his published report? in 1929 he 
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records 3 cases, 2 in boys aged ten and 1 in 
a boy aged seven. In a discussion of Pan- 
ner’s presentation, Krebs* reported a case 
of his own in a boy aged eight, and sug- 
gested the term “‘Panner’s disease” for this 


condition. In 1929 Smith‘ reported a case 
in a four year old boy. Two cases described 
by Elward! in 1939 were both in eight year 
old boys. In a group of 91 endocrinopathic 
patients with osteochondritis in 162 areas, 
Schaefer, et al. tabulate 3 instances of in- 
volvement of the capitellum. A careful 
search of the literature shows that these 10 
cases are the only recorded instances of 
this condition. Doubtless it is not so rare as 
this would lead one to suspect, since its 
presence is probably overlooked in numer- 
ous instances. The following case was re- 
cently seen by the author: 


D. S., male, aged eight, was perfectly well 
until three weeks prior to the examination. At 
that time, in the act of throwing a dart at the 
dart-board, he found he could not completely 
flex the right elbow. There was no previous 
history of any trauma. Since then he has de- 
veloped a limitation of complete extension and 
complete flexion of the elbow (due to moderate 
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discomfort) although the intermediate range of 
motion is free and painless, and pronation and 
supination are not interfered with. A slight 
swelling about the joint, particularly over the 
lateral aspect, has developed, but at no time has 
there been any redness. Figures 1 and 2 are 
views of the involved elbow, while Figures 3 
and 4 show the uninvolved elbow for compari- 
son. 


From the data available in the recorded 
cases, osteochondritis of the capitellum 
may be summarized as follows: Clinically, 
the patient is a male (all of the cases in 
which sex was recorded were males) seven 
to ten years of age. There may be a history 
of a relatively mild preceding trauma or 
there may be merely a gradual onset of dis- 
comfort in the elbow. In the latter case the 
trauma may have been so insignificant that 
it is not recalled. The etiology of osteo- 
chondritis in general is still a debatable 
matter and is outside the scope of this 
paper. In any event, the discomfort is only 
moderate and accompanies chiefly attempts 
at extreme flexion or extension, which are 
limited. There is a slight swelling of the 
joint, but no redness. 

The changes that are seen roentgeno- 
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graphically consist of an irregularity of 
contour of the capitellar epiphysis. The 
cortex is thin and there is a subcortical zone 
of rarefaction, as can be seen in Figures 1 
and 2. There may be interruptions in the 
cortical continuity. Within the epiphysis 
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are seen irregular zones of bony condensa- 
tion. In marked cases the epiphysis under- 
goes fragmentation. These changes are the 
ones generally seen in osteochondritis in 
any site. The epiphysis, as a result of these 
alterations, may appear smaller than nor- 
mal and the joint space between the epiph- 
ysis and the head of the radius appears 
greater than normal. Some soft tissue swell- 
ing may be seen about the joint, especially 
on the lateral aspect. This condition once 
again demonstrates the advisability of 
making bilateral examinations of the joints 
in children, since the changes are readily 
apparent when compared to the normal, 
but if the condition is an early one, it can 
easily be overlooked by someone not com- 
pletely familiar with the normal appearance 
of the epiphysis. 

With rest and relative immobilization af- 
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forded by a sling, the clinical symptoms 
and signs disappear over a period of a few 
weeks. The roentgen manifestations are not 
commensurately improved, however, and 
may persist for one to three years before 
complete restitution is seen. This benign 
course resulting in practically complete 
restoration of structure and function fol- 
lows the familiar pattern in osteochondritis 
where weight bearing is not a factor. 
Theoretically, however, such an elbow may 
possibly be more susceptible in later years 
to the development of secondary hyper- 
trophic or traumatic arthritis. No case has 
been followed long enough to determine 
this. 
SUMMARY 


Attention is called to an apparently rare 
site of osteochondritis, the capitellum, and 
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another case is added to the very few re- 
ported in the literature. 
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ROENTGENOLOGICAL FINDINGS IN BILATERAL 
SYMMETRICAL THINNESS OF THE PARIETAL 
BONES (SENILE ATROPHY) 


REPORT OF 


A CASE WITH A REVIEW OF THE LITERATURE 


By ANGUS K. WILSON, M.D. 
Hospital of St. Vincent de Paul 
NORFOLK, VIRGINIA 


ILATERAL symmetrical thinness of 

parietal bones, also known as senile 
atrophy of the parietal bones, biparietal 
thinning, symmetrical thinness of the pari- 
etal bones, and so forth, is well known in 
the anatomical, anthropological and patho- 
logical literature but has received little 
attention in that devoted to roentgenology. 


HISTORICAL 


In all probability the condition was 
known to the ancients, since many exam- 
ples taken from Egyptian tombs have been 
described." 48.56.57 Chiari® ascribes the first 
modern description to Kohler*® in 1786. De- 
scriptions began to make their appearance 
in the European literature with Voigtel® in 


1804 and thereafter increasing numbers of 


reports appeared. Ribes® in France and 
Humphry* in England were among the 
early writers. In the Western Hemisphere, 
Shepherd,” first as Demonstrator and later 
as Professor of Anatomy® at McGill Uni- 
versity recorded the first cases found 
North America. Willard® described the first 
cases found in the United States in 1905. 
It was not until 1926 that Moore* in this 
country and Casati’ in Europe published 
papers with illustrations of roentgenologi- 
cal findings. 
SITE OF INVOLVEMENT 

The characteristic location of cranial 
thinning is in the parietal bones between 
the sagittal suture and the parietal promi- 
nence. Earlier authors, notably Humphry,” 
claimed it could occur only in that region. 
However, subsequent experience has proved 
this contention erroneous; in Bloch’s‘ case, 
both temporal bones were involved and 
Chiari’s® had implication of the parietal, 


temporal, frontal and occipital bones on 
both sides. Greig’® illustrates one example 
of thinning of the planum occipitale and 
Casati’ shows a solitary depression which 
crosses the sagittal suture somewhat ante- 
rior to the bregma. The latter is the only 
example we have been able to find in pene 
the sagittal suture was actually crossed; 1 

no case of bilateral thinning has this oc- 
curred. 

Characteristically there is a crest-like 
ridge of intervening bone, centered on the 
sagittal suture which separates the parietal 
depressions; frequently there is a shallow 
groove-like depression of the sagittal crest 

this feature is illustrated in the postero- 
anterior roentgenogram of our case. 


TYPES 
Greig'® described two chief forms: (1) a 
roughly triangular or quadrilateral flat- 
tened depressed area, and (2) a trough-like 
depression running longitudinally along 
both sides of the sagittal suture; in the 


latter type, extension onto the frontal and 
occipital bone is likely to be found. 


PATHOLOGICAL CONSIDERATIONS 


There is no sharp line of demarcation be- 
tween the depression and adjacent normal 
external tables; the margins shelve gradu- 
ally into the thinned area. The walls of the 
depression are usually dark due to blood- 
containing medullary spaces,®’ and may be 
porous, though usually there is sclerosis. 
The floor of the depression is usually white, 
in sharp contrast to the darker color of the 
walls, and frequently it is of parchment- 
like thinness, extremely fragile and trans- 
lucent. An excellent example of this feature 
is shown by Pancoast, Pendergrass and 
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Schaeffer** in a specimen from the Warren 
Museum of the Harvard Medical School. 

Humphry,” Durward," Greig,’® and 
Hill have drawn attention to the fact that 
the parietal foramina are spared; upon ap- 
proaching them, the thinning process skirts 
around and leaves a margin of bone about a 
centimeter in width. 

Penetration of the thin floor may take 
place with consequent exposure of the dura. 
Virchow™ was probably the first to point 
out that the process commences in the su- 
perficial layers of the external table and 
gradually progresses through it, the diploe 
and, on occasion, the inner table. Previ- 
ously Rokitansky® and Lobstein*®® thought 
that the diploe disappeared first, thus al- 
lowing the inner and outer tables to come 
together and coalesce. Sauvage** thought 
that the process started with the disap- 
pearance of the meningeal lamina of the 
inner table; thereafter it caused absorption 
of the layers of the external table next to 
the diploe whence it spread through the 
more superficial layers of the lamina ex- 
terna and then to the diploe. There appears 
to be little support for his ingenious theory. 
Virchow’s explanation gains support from 
the fact that the defects are always widest 
at their external lamina aspect. 

Virchow®™ was the first to study ground 
sections microscopically, and his findings 
have been confirmed in more recent years 
by Ziegler®™ and Schmidt.*® According to 
them the process starts by localized dis- 
appearance of the superficial layers of 
the external lamina. Immediately beneath 
the absorbed region the bone tissues be- 
come more stratified than usual and become 
sclerotic by apposition of lamellar bone 
spicules in the diploic spaces. Subsequently 
this stratified sclerotic zone disappears by 
absorption and that which was normal, ly- 
ing immediately beneath, becomes scle- 
rosed. In this manner the process extends 
progressively through all the cranial layers. 


Schmidt®® was impressed by the lack of 


osteoclasts and came to the conclusion that 
the process is one of diminished bone forma- 
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tion rather than of increased bone destruc- 
tion. 

ETIOLOGY 


Various theories have been advanced in 
attempts to explain this curious thinning. 
Ferré states that Oribase and Fallopius 
attributed the thinning to baldness, the de- 
ficiency of hair permitting emaciation of 
soft parts and of bone. By the majority of 
authors it is considered an atrophic change, 
but explanations as to the cause of the 
atrophy vary widely. 

Virchow* is generally credited with being 
the first to suggest the theory of senile 
atrophy. As a matter of historical fact that 
distinction belongs to Lobstein,*® and Vir- 
chow recognized his priority; Rokitansky® 
and Maier* both adopted this theory before 
Virchow. Many other 
have felt it the logical explanation. In the 
main, evidence of skull senility has been 
felt to depend upon (a) marked degree of 
decalcification, (4) generalized diminution 
in width of the tables, (c) suture oblitera- 
tion, (¢7) edentulous condition of the maxilla 
with atrophy and (e) osteoporosis of the 
skull tables. Ashley-Montagu,! in a full dis- 
cussion of the question of skull aging, con- 
cluded that suture closure and state of 
dentition are the more utilizable guides for 
determining age. Topinard®® found parietal 
thinness and non-closure of sutures in the 
skull of a man between sixty and seventy 
years of age; Greig'® found thinness of both 
parietals in a skull which still showed 
traces of the metopic suture and had full 
dentition in a good state of preservation. 
In our case all sutures, including the metop- 
ic, are visible and the upper teeth are well 
preserved. It would thus appear that the 
“senile” theory cannot be accepted as the 
cause in all cases. 

As a variant of the senile theory, Car- 
riere®’ and Weber® considered it due to ex- 
cessive physiological atrophy. The latter 
concluded that the involved area has no 
muscle attachments and is mechanically 
of little value “for maintaining the strength 
of the brain case.” 
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Syphilis, as might be expected, has been 
held responsible by many authors. Paget* 
was among the first to form this opinion 
but he later became converted to the senile 
atrophy theory. Rokitansky,* Topinard,*® 
Hutchinson?’ and Meyer® later adopted 
this theory, though Meyer was not enthusi- 
astic. Hutchinson appears to have had 
some justification because his patient was 
known to have had a chancre. Modern 
reporting serological findings 
in their cases, have found no evidence of 
lues, and in our case the Wassermann and 
Kline reactions were negative. 

Sauvage"* based his views upon the study 
of 41 cases which formed the basis for his 
thesis and concluded that interference with 
vascular supply was the probable cause. 
In 1870 Carriere’ expressed the opinion 
that the change is due to atheromatous 
vascular changes. Broca’ lent some support 
to this theory when he stated that the pos- 
terior parietal region is the last to ossify 
and that vascular nutrition is least in this 
part of the skull. Shepherd,” in attempting 
to explain the vascular theory, held that 
the temporal arteries which supply the ex- 
ternal table, being uncovered by muscle, 
are more apt to become involved by senile 
change and so interfere with nutrition. This 
type of change is less likely to affect the 
middle meningeals which supply the inner 
table. Durward® and Hill?! were inclined 
to support this theory. In comment it 
should be observed that there have been 
no reports of careful dissection and micro- 
scopic studies of the vascular supply to the 
parietal bones in cases of thinning. Until 
such studies have been made, the theory 
is Open to question. 

Humphry” proposed the theory of con- 
genital defect but later™ acknowledged he 
had insufficient evidence to support it, and 
favored that of senility. Shepherd® had 
a case, unproved, in a woman who stated 
that her depressions had been present since 
she could remember and that her father had 
had similar depressions. He concluded that 
the condition could be both congenital and 
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hereditary. Bloch,‘ and Roger and Schach- 
ter have been among those who accepted 
this theory. 

Chiari’ stated that Després” originated 
the theory that “planing” action of the 
galea aponeurotica across the parietal 
eminences might cause a gradual wearing 
away of the external table. Humphry,” 
abandoning his two previously held theo- 
ries, evidently believed this viewpoint 
original with himself. Chiari! concluded 
that this was the most probable explana- 
tion. Greig,!® on the contrary, considered 
it beyond the power of the aponeurosis to 
produce such a change and G. E. Smith*® 
was of the opinion that the parietal bones 
would be more likely to modify the tendon. 
The fact that the defects occur in parts 
other than the parietal bones is further 
evidence against this theory. 

Meyer,** Rossbach,* and Hollander” 
were the chief exponents of the theory that 
mental disorders, notably melancholia, can 
cause the deficiencies. While unbiased 
writers have reported mental instability* 
and headaches,***! and though our patient 
is subject to attacks of vertigo, the number 
of patients showing reliably reported men- 
tal signs is too few to consider this the sole 
cause. Moreover it is not unlikely that the 
symptoms in many cases are a manifesta- 
tion of the individual’s period of life. 

Smith®* found 70 cases among Egyptian 
mummies of the wealthy class who lived 
between the Fourth and Nineteenth Dy- 
nasties. He noted that people of that class 
and in that period were in the habit of 
wearing heavy, full-bottom wigs and con- 
cluded that continuous pressure from the 
weight of such an object was the cause. 
While this may have been the cause in the 
particular class of people to whom he had 
reference, it cannot be considered so among 
the cases from Europe and this country re- 
ported since the middle of the nineteenth 
century. A further objection lies in the fact 
that the thinning does not always occur at 
the parietal eminences. 

Greig!® has been followed by Cave* and 
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Pancoast, Pendergrass and Schaeffer** in 
support of the so-called “dysplasia” the- 
ory. According to this view “in the centre 
of the affected parietal area the diploe has 
never developed, and this part of the pari- 
etal has remained in the same condition as 
the lower parts of the inferior occipital 
fossae where the bone is thin, semi-trans- 
parent and destitute of diploe” (Greig). 
Later in life, as the surrounding diploe de- 
velop, the area of abiotrophy’® remains as 
a depression. Greig’s arguments are con- 
vincing and his theory could explain the 
known cases. 


INCIDENCE 


The abnormality is not confined to the 
human race. While Pick’s*® cases among 
dogs were of the generalized type affecting 
all of the skull bones, Humphry’s™ example 
in an adult female orang-outang was typical 
of the groove or trough defect found in 
man. 

Racially, a large number of cases have 
been reported among ancient Egyptians; 
4.48.56this preponderance is probably more 
apparent than real since large quantities of 
concentrated material have been made 
available through archaeological investiga- 
tions. Many cases have been reported 
among Europeans of England, France, Italy 
and 48,15, 16,7,41,34,10,61 In the 
United States, Moore,** Meyer,” and Wil- 
lard,® and in Canada, Shepherd*!* have re- 
ported cases. Durward" had 3 cases among 
the aborigines of New Zealand and 2 i 
Chinese. His 2 cases, with ours and that re- 
ported by Davis and Thurnam" comprise 
the 4 cases found among this race. Hill” 
had a case in a Singhalese. In all probability 
the condition is more common than is gen- 
erally realized and doubtless more cases will 
be reported from time to time. There ap- 
pear to be no racial limits. 

Regarding incidence according to sex, it 
is difficult to draw accurate conclusions. 
More than two hundred cases are included 
in the literature reviewed herein, and in only 
69 was the sex recorded; of these, 45 oc- 
curred in females. It is quite possible that 
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accurate records might either modify or 
reverse the proportions. 

According to age, Shepherd’s® case in a 
forty year old male appears to be the 
youngest of those whose age was definitely 
known. Smith found examples in skulls 
which he considered to be not under 
twenty-five or possibly thirty years of age. 
The upper limit seems to be restricted only 
by the natural span of life; Sauvage*® had 
one example in an individual who had at- 
tained eighty-eight years. 


FREQUENCY 


Durward" found 5 cases in one thousand 
dissected skulls. Sauvage, in an investiga- 
tion of the museums of Paris, found 28 ex- 
amples in two thousand skulls. Smith and 
Jones*’ found 7 cases in ten thousand skulls. 
During the past five years we have seen 
skull roentgenograms of more than five 
hundred different patients of various age 
groups and this is the first example to come 
to our attention. While statistically our 
material cannot be considered sufficient to 
be significant, the conclusion appears to be 
warranted that the condition is not com- 
mon among the average population of this 
country. 

IMPORTANCE 

While, in view of its apparent rarity, 
the abnormality under consideration may 
be considered as more of a curiosity than 
of clinical importance, two writers” have 
reported cases of death following fracture 
through such thinned areas. A compara- 
tively trivial head injury might conceiva- 
bly result in extensive brain laceration from 
penetration of fine splinters of bone. A head 
injury which would cause no more than a 
bruise in an ordinary individual might re- 
sult in death to one whose skull had these 
thin spots. The legal complications could 
be extremely involved and interesting. 


ROENTGENOLOGICAL CONSIDERATIONS 


There is a singular dearth of references 
and illustrations in the roentgenological lit- 
erature. Schiiller®'*? and Grashey’ state 
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that interesting roentgen appearances may 
be found but do not include illustrations. 
Hempel?’ does not mention it at all. Roger 
and Schachter* associate the thinning with 
parietal lacunas in a descriptive paper but 
do not show illustrative roentgenograms. 
Pancoast, Pendergrass and Schaeffer** show 
photographs of specimens but do not in- 
clude roentgenograms. 

Moore* and Casati’ illustrated their re- 
ports with reproductions of roentgenograms 
but showed only frontal views in which a 
thin bridge of bone covered over the de- 
fects. Judged upon the basis of their illus- 
trations the cases could, with justice, be 
considered examples of enlarged parietal 
foramina but for the fact that the individual 
patients were adults, and, in such, enlarged 
parietal foramina are usually sharply de- 
fined, circular radiolucent areas.** 

Raviola*! and Rizzo* illustrate their case 
reports with reproductions of roentgeno- 


Fic. 1. Tangential view of specimen No. 12640 in 
Warren Museum, Harvard Medical School. Com- 
pare with Figures 3 and 4. (Figures 1 and 2 are 
reproductions from roentgenograms furnished the 
author by Drs. M. C. Sosman and M. S. Dono- 
van.) 
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Fic. 2. Superior-inferior view of specimen No. 12640 
in Warren Museum, Harvard Medical School. 
(The photographs of this specimen are reproduced 
in Pancoast, Pendergrass and Schaeffer,** page 11, 
Figures 13 and 14.) 


grams identical in appearance with ours in 
both posteroanterior and lateral projec- 
tions. 

Since the illustrations of Moore, Casati, 
Raviola and Rizzo were from living persons 
upon whom no dissection studies had been 
done, we felt it advisable to prove beyond 
reasonable doubt that our case is indeed 
bilateral symmetrical thinness of the parie- 
tal bones. Since our patient is now in ex- 
cellent health and prospects of autopsy 
proof consequently remote, it became ap- 
parent that the diagnosis would require 
support from analogy to known anatomical 
material upon which roentgenographic 
studies had been carried out. Through the 
great kindness and cooperation of Dr. 
Merrill C. Sosman and his associate, Dr. 
M. S. Donovan, I was furnished with tan- 
gential and superior inferior roentgeno- 
grams of the specimen (No. 12640) in the 
Warren Museum of Harvard Medical 
School; the photographic illustrations of 
this skull cap are published in Figures 13 
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and 14, page 11, of “The Head and Neck 
in Roentgen Diagnosis.’** Photographs of 
these roentgenograms are reproduced here- 
with as Figures 1 and 2. By comparison 
with our Figures 3 and 4, the similarity will 
become apparent. 


DIFFERENTIAL DIAGNOSIS 


In a given roentgenographic study it will 
become necessary to differentiate symmet- 
rical bilateral thinness of the parietal 
bones from important pathological condi- 
tions. Neoplastic disease may be excluded 
from the finding of (1) a symmetrical bi- 
lateral localized involvement with (2) 
smooth, regular margins, (3) absence of a 
surrounding zone of new bone formation, 
(4) lack of evidence of malignant lesions 
elsewhere in the body and (5) lack of pain 
or tenderness. Pressure erosion of an intra- 
cranial tumor would cause the defect to be 
wider at the inner than at the outer table 
of the skull, and it would be unusual to find 
the defects symmetrical as is the case in 
bilateral thinning; furthermore, in disease 
so advanced one would expect pronounced 
intracranial roentgenological manifesta- 
tions with symptoms referable to the brain. 
In bilateral symmetrical thinness there is 
no increase in skull size, increased thickness 
of skull tables or “woolly” appearance char- 
acteristic of osteitis deformans. In addition, 
the skeleton elsewhere will ve negative for 
evidence of this disease. Syphilitic involve- 
ment may be excluded by absence of posi- 
tive serological findings, absence of porous 
or ““moth-eaten” bone appearance, seques- 
tration and periostitis. It is to be differen- 
tiated from osteomyelitis by lack of history 
of preceding inflammatory disease of the 
scalp, sinuses, mastoid or osseous system 
elsewhere and from lack of history of skull 
trauma. There is no periostitis, sequestra- 
tion or surrounding bone reaction in bilat- 
eral symmetrical thinness, and fever, pain 
and tenderness are absent. From congenital 
defect such as osteogenesis imperfecta it 
may be differentiated by the appearance of 
bone which presents the impression of hav- 
ing become modified locally after having 
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been normally formed, by no increase in 
width of the sutures, absence of enlarge- 
ment of the head and lack of abnormal 
skeletal changes. Examination of the scalp 
with determination of absence of operative 
scars will suffice to exclude the possibility 
of trephine openings. 

Enlarged parietal foramina differ in that 
they are openings through both tables of 
the skull and more radiolucent than 
thinned areas. The parietal foramina are 
usually situated nearer the midline than 
are areas of symmetrical thinning and on 
palpation, pulsations may be felt. Enlarged 
parietal foramina show a hereditary ten- 
dency,** and this may be the most impor- 
tant differential feature when one has to 
deal with diagnosis of a case of bilateral 
thinness in which both tables have become 
perforated. 


CASE REPORT 


C. L. W., a male Chinese, aged sixty-nine, 
was admitted to St. Vincent’s Hospital on 
November 7, 1941, as a patient of Dr. George 
Schenck, after having been struck by an auto- 
mobile. He sustained fractures of the sixth and 
eighth right ribs, an injury to his right hand, 
lacerations of the scalp, and shock. The pres- 
ence of rib fractures was confirmed by roent- 
genological examination; there was no fracture 
of the hand. 

He was born in California but as a young 
man had lived for many years in China where, 
according to custom, he had worn a pig-tail. 
However, for the past thirty years he had lived 
in Norfolk. He had been in excellent health all 
his life and had never before been a patient in 
a hospital. About three months prior to admis- 
sion he had had his lower teeth extracted be- 
cause of caries. For about three years he had 
had attacks of vertigo which came on while 
walking. Inquiry into bodily functions failed to 
elicit any indication of abnormality; specifi- 
cally he denied any dysuria, digestive, pulmo- 
nary, cardiovascular or neurological symptoms. 

He has three sons, one* of whom lives in 


* This son is forty-five years of age and was born in China. 
He has always been in good health and owns his own laundry 
business. To palpation he presented posterior parietal ‘“‘soft 
spots” similar in all respects to those of his fathet except that 
they were smaller. For superstitious reasons he has persistently 
refused to permit roentgenological examination of his skull. 
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Portsmouth, Virginia, the others live in Cali- 
fornia. 

Blood pressure on physical examination was 
114/72. Temperature, 96° F.; pulse 74, regular 
in rate, force and rhythm; respirations 26. 

Apart from tenderness associated with the rib 
fractures and consequent limitation of respi- 
ration on the right side, the thorax, lungs and 
heart showed no abnormality. The abdomen 
was soft, without localized tenderness or masses. 
The prostate was small and fibrosed. The penis 
was normal as were also the testicles. The eye 
grounds were norma! and there was no abnor- 
mality of neuromuscular reflexes. 

The interesting physical findings were in con- 
nection with the skull. On either side of the 
midline, in the posterior parietal region there 
were palpable two “soft spots” each measur- 
ing approximately 4.5 by 6.5 cm. in greatest 
diameter, having their long axis parallel to the 
sagittal line. To palpation they gave the im- 
pression of being depressions whose margins 
shelved rather abruptly downward; there was 
no surrounding elevation of bone. In their cen- 
tral portions one palpated a pad of soft tissue 
but from the sense of resistance one received 


Fic. 3. Posteroanterior (nose-forehead) roentgeno- 
gram of the case reported here. See text for de- 
tailed description. 
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Fic. 4. Basal (parieto-occipital) roentgenogram of 
the case reported here. Note similarity to Figures 
I and 2. 


the impression that they had a bony floor. There 
was no localized soft tissue swelling over these 
areas and the patient made no complaint of 
tenderness on palpation. No pulsations or fluc- 
tuation could be detected and, when steady 
pressure was applied over them, there was no 
alteration in blood pressure. These “‘soft spots” 
were situated between the midline and parietal 
prominence on either side, were symmetrical 
in location and were separated from each other 
by a bony ridge approximately 5 cm. in width 
which centered on the sagittal suture. There 
was no evidence of scar from a surgical opera- 
tion anywhere in the scalp. The hair showed a 
tendency to thinness over the frontal and tem- 
poral regions but was moderately thick over 
the parietals and occipital. 

In response to direct questioning the patient 
stated that he had known about these “‘soft 
spots” for two or three years and he associated 
them with his attacks of vertigo. It was not 
possibile to prove any connection and no cause 
was found for his stated unsteadiness. 

The skull and scalp were otherwise negative 
for any abnormal findings on clinical examina- 
tion. The maxillary teeth were present and, 
apart from crowding of the central incisors, 
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Fic. 5. Lateral roentgenograms of the case reported 
here. 


were apparently not abnormal; the lower jaw 
was edentulous, and showed no evidence of 
inflammation or other abnormality. 

Because of persistent vomiting, frontal scalp 
swelling associated with lacerations and vague 
head pain—all attributed to the accident—the 
patient was referred to me for roentgenological 
examination of the skull. The following is a de- 
scription of the findings which are illustrated in 
Figures 3, 4 and §. 

In posteroanterior (nose-forehead) and basal 
(parieto-occipital) projections there were bi- 
lateral excavations of the external table and 
diploe, symmetrically placed on either side of 
the midline and separated by apparently normal 
bone approximately 6 cm. in width. These de- 
pressions were about midway between the 
sagittal suture and parietal eminences. The de- 
pression on the left side was slightly broader 
than that on the right—s.0 cm. and 4.5 cm. 
respectively. The depth, from pericranial line 
to floor, was 2.0 and 1.8 cm. for the left and 
right depressions, respectively. The floor of each 
depression was represented by crossing convex- 
concave linear bone shadows, considered to 
represent the superimposed meningeal surfaces 
of the inner table and the floor of the depression; 
no evidence of perforation could be detected. 
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There was a shallow, midline grooving of the 
sagittal suture and adjacent bone on either side, 
measuring approximately 1 cm. in width by 
about 3 mm. in depth. 

In lateral projection (Fig. 5) the defects were 
visible as ovoid zones of increased radiolucence 
in the posterior parietal region on either side; 
each was about 6.5 cm. in sagittal length. The 
margins were not sharply defined but appeared 
to shade gradually into the density of surround- 
ing skull tables. The defects were smooth in 
outline and presented no localized irregularities; 
there was no evidence of periosteal reaction or 
of sequestration. 

Just anterior and medial to these defects 
there were small, irregular areas of increased 
radiolucence which were judged to represent 
depressions for pacchionian bodies; there was 
no evidence of connection between these and 
the larger defects described above. 

In the frontal region the calvarial thickness 
was approximately 0.8 cm.; over the depressed 
areas (in lateral projection) it was approxi- 
mately 1.0 cm., and from that point to the inion 
there was a gradual increase in thickness. At no 
point was there any suggestion of abnormal 
skull thickness. There was no irregularity of 
calcification, and nothing indicative of osteitis 
deformans, neoplastic or inflammatory disease 
could be seen. A few localized areas of rarefac- 
tion, judged to be indicative of slight osteo- 
porosis, were seen. 

There was no evidence suggestive of fracture, 
either recent or old. 

By strong transmitted light the scalp outline 
could be seen in the original roentgenograms, 
and there was no evidence of local increase in 
thickness; over the parietal regions lateral to 
the depressions it was approximately 0.6 cm. 
and over the sagittal crest it was approximately 
0.9 cm. thick. Soft tissue filled in the depres- 
sions but there was no bulging above the ex- 
ternal scalp line. 

There was no evidence of increased intra- 
cranial tension. All of the sutures, including the 
metopic, were visible and not widened. The 
diploic vessels were not unduly prominent nor 
were their grooves unusually deep. The sella 
turcica measured 0.8 cm. in depth and 1.2 cm. 
in length and showed no evidence of erosion. 
The pineal body was not sufficiently calcified 
to be visible. 

The paranasal sinuses showed no indication 
of abnormality other than moderate thickening 
of the maxillary antral mucosa. The maxillary 
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teeth were present; the mandible was edentu- 
lous. 

Roentgen examination of the entire skeleton 
failed to show any evidence of inflammatory, 
neoplastic or other pathological involvement. 
Particular attention was paid to the spine, 
pelvis, femurs and tibiae but no evidence of 
osteitis deformans could be detected. 

There were bilateral renal and right ure- 
teral calculi; the solitary left renal calculus was 
in the lower superior minor calyx and measured 
0.4 by 0.6 cm. There were two right renal cal- 
culi, both in mferior minor calices; the smaller 
(lower) one was 0.3 cm. in diameter and the 
larger, about I cm. above it was 0.4 by 0.9 
cm. in size. The left renal drainage system was 
sharply defined and was judged to be normal. 
There was slight dilatation of the superior 
calices and renal pelvis on the right side. The 
right ureteral calculus measured approximately 
0.9 by 1.5 cm.; it was ovoid in outline and had 
caused dilatation of the ureter down to a point 
opposite the middle of the sacral wing; it was 
movable within the ureter. Dr. Devine noted 
no obstruction on catheterization of this ureter, 
however. The renal shadows were normal in 


Laboratory Findings. 
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size and the psoas shadows were sharply de- 
fined. 

The patient persistently refused to admit 
tenderness of either renal or ureteral region and 
denied any symptoms referable to the urinary 
tract. 

Culture of urine from the left kidney - was 
sterile after forty-eight hours; the right speci- 
men showed Staphylococcus haemolyticus after 
forty-eight hours. 

Roentgen examination of the lungs and heart 
revealed no abnormality; there was no sugges- 
tion of pulmonary tuberculosis or neoplasm. 

The gastrointestinal tract was investigated 
roentgenologically by ingested barium sulfate 
suspension and by barium enema. There was 
no evidence of malignancy or other abnor- 
mality. 

Clinical Course. The patient’s recovery was 
somewhat slow, chiefly owing to the fact that 
he could not make himself understood and 
could not properly understand what was said 
to him without the aid of an interpreter. On 
November 22 he had a sharp rise of tempera- 
ture to 105° F., pulse to 120 and respirations 
to 36. It was thought that he had some respira- 


Blood Nov. 8 
Hemoglobin go% 
Erythrocytes § , 500 ,000 
Leukocytes 10,109 

Polymorphonuclears 71% 
Large lymphocytes 22 
Stab 3 
Transitionals 3 
Sedimentation rate ist hour 4c 
2nd hour 6c 
Blood calcium Nov. 12 Toes 
Nov. 16 1 


Wassermann and Kline Negative 


Urinalysis—all specimens voided. 


Nov. 8 Nov. 12 
Color Yellow Amber 
Reaction Neutral , Acid 
Specific gravity 1.008 1.015 
Albumin Negative Negative 
Sugar Negative Negative 
Mic. pus 
Mic. blood 
Epith. Occasional 
Crystals 


Nov. 12 Nov. 23 
go% 91% 
4,600,000 4,88 C 
13,900 37,850 
1% 
22 
4 14 
2 Myelocytes 
Metamyelocytes 3 
Marked toxic granulations 
mg. 
mg. 
Nov. 18 Nov. 24 
Amber Cloudy, red color 
Acid Alkaline 
1.015 1.017 
Trace Trace 
Negative Negative 
Few 
Occasional Kew 


Triple phosphate and 
amorphous phosphate 
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tory distress and a diagnosis of pneumonia was 
considered but could not be proved by clinical 
or roentgen examinations. The cause appar- 
ently was dietary since, when fluids were forced 
and he was placed on a high caloric diet, im- 
mediate improvement resulted and his tem- 
perature, pulse and respirations returned 
promptly to normal. Careful studies failed to 
reveal any etiological factors responsible for 
the febrile state of November 22 or the marked 
leukocytosis recorded on November 23. On the 
latter date his temperature, pulse and respira- 
tions returned to normal and his recovery 
thereafter was uneventful. He was discharged 
from the Hospital on December 1, 1941, asymp- 
tomatic and afebrile. 

He was seen again on February 19, 1942, at 
which time he stated he felt perfectly well and 
had no complaints. The findings relative to 
the softened areas of the parietal regions had 
not changed in the interval. 

COMMENT 


The above case is interesting because of 
the large symmetrical thinned areas in both 
parietal bones. Worthy of note are the 
facts that, with the exception of urinary 
lithiasis and right pyelonephritis, no possible 
cause was found; it is doubted that there is 
any etiological association between the 
urinary tract and cranial abnormalities. 
The possibility of similar cranial involve- 
ment in a forty-five year old son requires 
further investigation. This will be under- 
taken at the earliest possible opportunity. 
Serological studies were negative for evi- 
dence of luetic involvement and the blood 
calcium level was normal on two occasions. 

If one accepts the state of dentition and 
non-closure of sutures as being evidence of 
lack of senility in the skull, the above case 
may offer additional evidence against the 
theory of senile atrophy. It is also worthy of 
note that the larger defect in our case was 
on the left side. This is contrary to Sau- 
vage’s‘® statement that the right side is 
usually more extensively involved. The 
possibility of association between the wear- 
ing of pig-tail in youth and the develop- 
ment of thinned areas is extremely unlikely. 

SUMMARY 


1. A case of bilateral symmetrical thin- 
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ness of the parietal bones has been pre- 
sented. 

2. Evidence in support of this diagnosis 
has been submitted; briefly this evidence 
consists of: 

(a) Analogy between roentgenological 
findings in a known specimen in the 
Warren Museum of Harvard Medi- 
cal School and the roentgenological 
findings in our case. 

Similarity between our case and 
others reported in the roentgenologi- 
cal literature. 

(c) Exclusion, in our case, of pathologi- 
cal processes likely to cause such de- 
fects, elsewhere in the body. 

3. The above is, to the best of our knowl- 
edge, the second case with roentgenological 
findings to be published in this country, and 
the fifth with such findings in the world 
literature. 

4. The anatomical, pathological, anthro- 
pological and roentgenological literature* 
has been reviewed and briefly recorded from 
the standpoints of (a) historical, (4) patho- 
logical, (c) etiological, (d) incidence, (e) 
frequency, (f) importance, (g) roentgeno- 
logical, and (A) differential diagnostic con- 
siderations. 


(d) 


The author desires to express his thanks and deep 
appreciation to Dr. Merrill C. Sosman and Dr. M.S. 
Donovan, Peter Bent Brigham Hospital, Boston, 
for supplying roentgenograms from which Figures 
1 and 2 were made; to Drs. John D. Camp and 
Leo A. Nash for kindly comment and a pre-publica- 
tion “work” copy of their paper; Dr. George Schenck, 
Norfolk, Virginia, for permission to use this case; 
Dr. C. J. Devine, Norfolk, Virginia, for cystoscopic 
examination and ureteral catheterization preliminary 
to retrograde pyelography; Rev. Sidney Quong, 
Norfolk, Virginia for aid as interpreter. 
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THE ENCEPHALOGRAPHIC APPEARANCE IN TWO 
CASES OF PONTINE GLIOMA IN CHILDREN 


By W. JAMES GARDNER, M.D., and EDWARD W. SHANNON, M.D. 


Cleveland Clinic 
CLEVELAND, OHIO 


N GLIOMA of the pons the early signs 

are cranial nerve palsies, and increased 
intracranial pressure is a late development. 
For this reason, the neurologist, at times, 
has difficulty in distinguishing between 
cases of glioma of the pons and encephalo- 
myelitis. At the Cleveland Clinic encepha- 
lography has been performed in 2 cases of 
glioma of the pons, and the appearance was 
found to be characteristic. 

The 2 cases in which we are reporting the 
pneumo-encephalographic appearance were 
children three and eight years of age. In 
both of the cases the diagnosis was either 
encephalomyelitis or a pontine neoplasm. 
There was no evidence of increased intra- 
cranial pressure in either case, and accord- 
ingly air encephalograms were made. 

The three year old girl (Case 1) died in 


Fic. 1. This encephalogram was selected because it 
depicts well the normal contour of the pons. It is 
the case of a child who had been operated upon for 
a subdural hematoma. The pons is well outlined, 
bounded posteriorly by the fourth ventricle and 
anteriorly by the pontine cisterns. The thickness 
of the pons is 2.3 cm. The floor of the fourth ven- 
tricle is flat or perhaps slightly concave, and the 
normal curve of the aqueduct is well shown. 


this institution a short time later, and a 
postmortem examination confirmed the en- 
cephalographic diagnosis. There was a 
marked nodular tumefaction of the pons, 
more pronounced on the right side. Sections 
through the pons and cerebellum showed 
marked swelling of the pons, causing a pos- 
terior dislocation of the floor of the fourth 


Fic. 2. Case 1. There is a marked dilatation of the 
entire ventricular system with some flattening of 
the pontine cisterns and no air in the subarachnoid 
space above the interpeduncular cistern. The 
thickness of the pons is 3.6 cm. The floor of the 
fourth ventricle is convex; the curve of the aque- 
duct is less acute than normal, and there is an up- 
ward bulging of the posterior portion of the floor 
of the third ventricle. 


ventricle. Microscopic sections showed the 
tumor to be a spongioblastoma polare. This 
specimen is shown in Figure 47. 

The parents of the second child (Case 11) 
refused to accept a fatal prognosis and took 
the child to another hospital where he was 
operated upon and died a few months 
later. The pathological report of a biopsy 
was pontine glioma. No postmortem exam- 
ination was made in this case. 

The pneumo-encephalographic appear- 
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Case 1. There is a moderate dilatation of the 
entire ventricular system with no air in the sub- 
arachnoid space. The thickness of the pons is 4.2 
cm. The pontine cisterns are obliterated; the floor 
of the fourth ventricle is convex; the curve of the 
aqueduct is less acute than normal; and the tumor 
has caused a slight bulging of the posterior portion 
of the floor of the third ventricle. 


Fic. 3. 


ance of pontine tumors has been described 
by Lysholm,' but we feel the films in these 
2 cases are so characteristic that they 
should be reported. 

In the normal encephalogram the thick- 
ness of the pons, including the basilar and 
tegmental portion from the roof of the cis- 
terna pontis to the floor of the fourth ven- 
tricle, measures about 2.5 to 3.0 cm., as 
reported by Davidoff and Dyke.* However, 
this is a variable figure depending upon the 
distance at which the exposures are made. 

In cases of glioma of the pons, if the 
ventricular system is well outlined by air, 
we feel the pneumo-encephalographic ap- 
pearance is unmistakable. Both of these 
cases showed a tumefaction of the pons 
which was well outlined between the floor 
of the fourth ventricle and the pontine cis- 
terns. These tumors produced a rounded 
filling defect in the floor of the posterior 
portion of the third ventricle and a poste- 
rior bulging of the floor of the fourth 


Fic. 4. A comparison of the specimen in Case 1 (4) 
above, with a normal brain (B) delow. 


ventricle and aqueduct. There was no air 
in the subarachnoid space over the cere- 
brum, and there was flattening or oblitera- 
tion of the pontine cisterns. 
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LESIONS OF THE ACROMIOCLAVICULAR JOINT 
CAUSING PAIN AND DISABILITY OF 
THE SHOULDER 


By ALBERT OPPENHEIMER, M.D. 
Department of Roentgenology, Laconia Hospital 
LACONIA, NEW HAMPSHIRE 


MONG the various lesions which mav 

induce persistent or recurrent pain 
and disability of the shoulder, those in- 
volving the acromioclavicular joint have 
received little attention, although they seem 
to be common. 

The acromioclavicular joint has an im- 
portant function. The range of motion of 
the arm depends significantly on the mo- 
bility of the scapula. The mobility of the 
scapula depends in turn on the mobility of 
the shoulder girdle in the sternoclavicular 
and acromioclavicular joints. These joints 
render the connection between scapula and 
sternum sufficiently flexible to permit fairly 
extensive motion of the scapula along the 
wall of the chest. Roentgenograms show 
that there is motion in the acromioclavic- 
ular joint during all movements of the 
arm except pronation and supination (Fig. 
1). This means that diminished mobility 
of the acromioclavicular joint will interfere 
with most of the movements of the arm in 
the shoulder. 


METHOD 


The acromioclavicular joint space is ap- 
proximately at a right angle to the wing 
of the scapula. The position of the scapula 
is variable. In persons with a flat chest and 
a straight thoracic spine, the shoulder 
blade is almost vertical and nearly parallel 
to the frontal plane. The deeper and 
rounder the thoracic cage, the greater the 
angle which the scapula forms with the 
frontal plane; the rounder the curve of the 
thoracic spine, the greater the deviation of 
the scapula from the vertical position. The 
roentgenographic projection is determined, 
therefore, not by the position of the patient, 
but by the position of his or her scapula. 
The central ray should be perpendicular to 


the wing of the scapula at the level of the 
acromion. This may be achieved either by 
placing the patient supine with the shoulder 
blade of the involved side flat on the cas- 
sette or table, the other shoulder being 
raised accordingly, or by having the pa- 
tient stand upright with his back to the 
film and his shoulder drawn backward like 
a soldier standing at attention. In adipose 
patients and in the presence of a pathologic 
or increased physiologic kyphosis, the 
scapula remains inclined, with its inferior 
margin pointing backward even in the 
“attention” position. It is necessary, there- 
fore, to tilt the tube so that the central ray 
points upward in these cases. The ap- 
propriate angle can be determined by palpa- 
tion of the superior surface of the acromion, 
the articular surfaces standing usually in 
the same direction, with the joint space at 
a right angle to the surface of the acromion. 
Axial projections, made through the axilla 
either cephalocaudad or caudocephalad, 
may give additional information; but their 
value is somewhat limited as the head of 
the humerus, parts of the coracoid process, 
and the glenoid cavity are usually super- 
imposed upon the acromioclavicular joint. 
Moreover, in the presence of a painful and 
disabled shoulder, the arm cannot always 
be abducted sufficiently to obtain a satis- 
factory projection. 

With the exposure factors applied for the 
ordinary anteroposterior roentgenograms of 
the shoulder, the acromioclavicular joint 
usually becomes moderately overexposed or 
overpenetrated, but not so much as to 
preclude interpretation, especially if a spot 
light is used for viewing the films. If this 
roentgenogram suggests that a lesion of the 
acromioclavicular joint is responsible for 
the complaint, additional exposures with a 
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Fic. 1. Normal acromioclavicular joints. Note the variability of outlines, position, and width of joint spaces. 
Anteroposterior projection, as described in text. 


lower kilovoltage may be made. Roent- 
genograms made at a 36 in. distance, with 
30 to 35 kv. and S50 ma-sec., using par- 
speed screens, are satisfactory. A Potter- 
Bucky grid eed not be used. 


NORMAL APPEARANCES 


The joint space of the acromioclavicular 
joint varies between 2 and 5 mm. in width, 


as measured on the roentgenogram taken 
at a 36 in. distance, and is wider in the 
marginal than in the central areas, since 
the articular surfaces are usually convex, 
as seen from above. An unusually wide 
joint space may indicate the presence of an 
articular disc, which is sometimes found as 
a normal variation, according to anatomic 
texts. The articular bony surfaces are 
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smooth and clean-cut; seen edgewise, they 
may be straight, notched, concave, or con- 
vex, and may differ in shape in the two 
joints of the same person. The capsule is 
clearly visible as a cylindric shadow con- 
necting the bony ends and raised very 
slightly, if at all, above their level in the 
region of the joint space. The articular 
bones have a fine mesh-like structure with 
a very thin cortical layer. Supernumerary 
ossicles arising from secondary centers of 
ossification, which are common in the re- 
gion of the sternoclavicular joint, do not 
seem to have been observed in the acromio- 
clavicular joint.’ 

The clavicle articulates with the acro- 
mion close to the anterior edge of the medial 
surface of the acromion. 


Lesions of Acromioclavicular Joint 701 


Fic. 2. Normal acromioclavicular joint, cephalo- 
caudal projection upon a curved cassette placed in 
the axilla. The outlines of the joint, redrawn, are 
covered by the head of the humerus in this position. 


Fic. 3. Position of the articular surfaces during forward (4) and backward (B) motion of the arm (redrawn), 
and during normal position (C) and elevation (D) of the arm. 
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Fic. 4. Changes resulting from recent trauma of the 
shoulder. Note stippled rarefaction of the bones 
and fuzzy outlines of articular surfaces. 


FRACTURES AND DISLOCATIONS 


Fractures of the acromion and disloca- 
tions of the acromioclavicular joint are 
mentioned in most textbooks. They are 
usually the result of direct trauma. Frac- 
tures seem to occur mainly in the lateral 
part of the acromion, wherefore they rarely 
involve the joint. As a rule, displacement 
of fragments is only slight, and the fracture 
heals readily with a callus formation giving 
the acromion a dense and rough appearance. 
Sometimes the fracture line is very difficult 
to recognize, and a large number of views 
made in different projections is necessary 
to demonstrate it. Since the clinical mani- 
festations are usually very mild, it is quite 
possible that some of these fractures escape 
recognition. Dislocations of the acromio- 
clavicular joint are less common than frac- 
tures, the ratio being 1:4 in our observa- 
tions. Usually the clavicle is dislocated up- 
ward, with or without overriding of the 
clavicle. Downward dislocation is rare.! The 
coracoacromial and acromioclavicular liga- 


Fic. 5. Hypertrophic (osteo-) arthritis. 47, normal side; B, involved side. C, a more advanced case, with severe 
narrowing of joint space. D, another case during an acute exacerbation of symptoms, with widening of 


joint space possibly caused by effusion. 
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Fic. 6. Atrophic (rheumatoid) arthritis. 4, normal side; B, involved side of a patient with atrophic arthritis 
of the hands, elbows, and lumbar spine. C and D, development of ankylosis as a result of rheumatoid 


arthritis; C was taken sixty-four days after D. 


ments may become injured, and the joint 
capsule may be torn. 
ARTHRITIS 

As a synovial or diarthrodial articulation, 
the acromioclavicular joint may become 
the seat of any of the various kinds of 
arthritis. Tuberculous arthritis has been re- 
corded.‘ Gonorrheal arthritis leading to 
complete bony ankylosis was observed in 
One patient whose roentgenograms are not 
available. Trophic changes, marked by ir- 
regular stippled rarefaction of the articular 
and para-articular bone, were observed in 
2 cases of severe brachial neuritis. 

Acute arthritis, clinically indistinguish- 


able from subacromial bursitis, develops oc- 
casionally either as a result of sprain, or as 
a sequela of infection of the nasopharynx. 
In these cases, the shadow cast by the joint 
capsule is definitely enlarged (Fig. 54), but 
there are no other changes seen on roent- 
genograms. The lesion seems to heal spon- 
taneously in the course of several weeks, 
and the capsule regains normal size. 
Rheumatoid (atrophic) arthritis of the 
acromioclavicular joint sometimes develops 
in patients with rheumatoid arthritis of 
other joints, including those of the spine. 
Like the peripheral joints, the acromio- 
clavicular joint does not show definite 
changes on roentgenograms during the in- 
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Kic. 7. Tumor metastasis. A patient with metastasis 
of cancer of the breast. 4, joint normal; B, three 
months later, a small metastasis has lodged close 
to the articular surface of the clavicle. C, five 
months later, an osteophyte has formed, simulat- 
ing osteo-arthritis. 


cipient and early phases. Later, the capsule 
becomes enlarged and the articular bone 
rarefied. The joint space grows narrow, and 
the articular surfaces may appear eroded. 
Complete bony ankylosis may develop. In 
other cases, the lesion becomes arrested 
before ankylosis occurs, and the articular 
surfaces with the subchondral bone may 
then show areas of increased density scat- 
tered between areas of rarefaction. Some- 
times the articular surfaces become se- 
verely eburnated. At this stage of the lesion, 
rheumatoid arthritis is difficult to distin- 
guish from osteo-arthritis. 

Osteo-arthritis (hypertrophic arthritis, 
degenerative joint disease) seems to de- 
velop in the acromioclavicular joint as a 
result of occupational strain or of repeated 
trauma. A distinction between “‘traumatic”’ 
and “degenerative” osteo-arthritis is not 
made here, as the two lesions are anatomi- 
cally identical. Osteo-arthritis is the most 
common lesion of the acromioclavicular 
joint, its incidence being about twice as 
high as that of all other lesions combined. It 
produces definite disability of the shoulder. 
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Roentgenograms show the capsule defi- 
nitely enlarged, usually with moderate 
widening of the joint space, perhaps as a 
result of effusion. At more advanced stages, 
the articular surfaces are eburnated and 
rough, and their margins may show bony 
overgrowth; the joint space may then grow 
narrow. The subchondral bone is usually 
coarse, the bone trabeculae being increased 
in thickness but diminished in number. 
Sometimes small areas of rarefaction are 
scattered through the area of increased 
density. 
TUMORS 

Metastases of cancer of the breast, 
bronchial carcinoma, and other tumors, are 
occasionally found lodged very close to the 
acromioclavicular joint space both in the 
clavicular and in the sternal articular bones. 
In 3 of these instances a gradual, apparent- 
ly reactive eburnation and overgrowth of 
the articular surfaces was observed in the 
absence of clinical signs and symptoms. 
Primary new growth arising from the acro- 
mioclavicular joint was not recorded. 


CLINICAL MANIFESTATIONS 


Dislocations are usually recognized on 
physical examination, although their recog- 
nition is not always easy. Fractures of the 
acromion are more difficult to diagnose, 
since pain and disability are very slight in 
most of these cases, as above mentioned. 

Irrespective of its kind and stage, arthri- 
tis of the acromioclavicular joint causes 
pain in the shoulder, often radiating into 
the arm, wrist, and fingers, with definite 
limitation of the mcvements involved in 
bringing the arm above shoulder level, 
across the chest, and onto the back. Prona- 
tion and supination are not limited, unless 
pain is so severe as to produce a reflex in- 
hibition; this distinguishes acromioclavic- 
ular from humeroscapular arthritis. But 
the other signs and symptoms are not char- 
acteristic, as they may be produced by 
bursitis, myositis, traumatic lesions of the 
muscles, tendons, and bones of the shoulder 
and radicular neuritis caused by disease of 
the cervical spine. A point of tenderness 
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confined to the acromioclavicular joint 
may suggest the presence of a lesion of this 
joint; but, as a rule, the whole shoulder is 
tender on palpation and pressure irrespec- 
tive of the localization of the lesion. 
Atrophy of a group of muscles may de- 
velop, as in the presence of other diseases 
which induce the ‘“‘painful shoulder syn- 
drome.” The diagnosis is determined by 
the roentgen findings in a majority of cases. 


CONTROL SERIES 


In a series of 50 persons without any 
pain or disability of the shoulder, of various 
age groups including children and subjects 
over seventy years of age, calcified sub- 
acromial and subdeltoid bursae were pres- 
ent in 3 instances, and various lesions of the 
cervical spine in 7 cases; the acromioclavic- 
ular joints were normal in all of them. 
Conversely, in a series of 50 cases of recur- 
rent pain and disability of the shoulder, the 
acromioclavicular joints were found in- 
volved alone in g patients, and together 
with flattening of cervical intervertebral 
discs in 2 instances. This would seem to 
suggest that the lesions of the acromioclavic- 
ular joint here reviewed are actually re- 
sponsible for the clinical manifestations 
described, and are not accidental and ir- 
relevant findings. 


INCIDENCE 

During the past eleven months, when 
special attention was paid to acromioclavic- 
ular lesions, 28 cases were observed. A re- 
view of roentgenograms of the shoulder 
made before that time seems to show that 
this incidence is the usual one. Acromio- 
clavicular lesions were about eight times as 
frequent as humeroscapular arthritis; three 
times as frequent as subdeltoid and sub- 
acromial bursitis combined; nearly as fre- 
quent as the various traumatic lesions of 
the muscles and tendons of the shoulder 
girdle in an industrial and agricultural dis- 
trict; and about one-half as frequent as 
radicular neuralgia caused by disease of the 
cervical spine. A study of the age and sex 


Lesions of Acromioclavicular Joint 70 


Fic. 8. Result of roentgen therapy. Osteo-arthritis, 
with narrowing of joint space and marginal over- 
growth. 4, appearance in September, 1942; B, 
May,, 1943. No form of treatment was given dur- 
ing the interval. C, June, 1943, three weeks after 
B was taken; three treatments with 50 r each were 
given during the interval. No other therapy was 
applied. 


distribution did not disclose any significant 
findings. 
TREATMENT 

All of the patients were referred to this 
department because various modes of 
therapy, such as heat applications, anal- 
gesics, splints, and injections of a local 
anesthetic into the deltoid region had 
failed to produce appreciable or permanent 
relief. Short wave therapy was ineffective. 

Roentgen therapy was applied, using 140 
kv., 20 ma., 0.5 mm. Cu plus 1 mm. Al 
filtration, 50 cm. target-skin distance, with 
doses of 50 to 70 r (measured in air), 
through fields 5 cm. square, directed to the 
acromion from anteriorly or cephalad, at 
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intervals of four to five days. The results 
were tested by the method recently de- 
scribed.* In some of the patients pain be- 
gan to subside rapidly after the second 
irradiation; in others, six to eight treat- 
ments were required to bring about com- 
plete or almost complete relief. The move- 
ments of the arm in the shoulder usually 
became normal about ten days after dis- 
appearance of the pain; but some slight 
limitation, generally unnoticed by the pa- 
tients, tended to persist for several months. 
A definite decrease of the capsular enlarge- 
ment was noted on roentgenograms in all 
instances, and a re-widening of a narrowed 
joint space, together with decrease of the 
erosion of the articular surfaces, was seen 
in 2 cases. Of the 11 patients treated, 5 
have been free of symptoms for over six 
months. No ill effects of this treatment have 
been recorded. 


SUMMARY 


1. Pain and limitation of movements of 
the shoulder are often induced by lesions of 
the acromioclavicular joint. 

2. Osteo-arthritis seems to be the most 
common lesion which involves the acromio- 
clavicular joint. 

3. The clinical manifestations of the 
various acromioclavicular lesions are vir- 
tually identical with those caused by bursi- 
tis, myalgia, radicular neuralgia, and trau- 
matic injury of the shoulder girdle. 

4. The roentgenographic method and 


* Oppenheimer, A. Development, clinical manifestations, and 
treatment of rheumatoid arthritis of the apophyseal intervertebral 
joints. Am. J. Roentceno. & Rav. THerapy, 1943, 49, 49-76 
(see page 73). 


Albert Oppenheimer 


JUNE, 1944 


the significant roentgen findings are de- 
scribed. 

5. The lesions respond favorably to 
roentgen therapy with small dose.. 
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TRAUMATIC SEPARATION OF THE UPPER 
FEMORAL EPIPHYSIS 
A BIRTH INJURY* 
By PUTNAM C. KENNEDY, M.D.7 


NEW YORK, NEW YORK 


RAUMATIC separation of the upper 

femoral epiphysis at birth is a rare and 
interesting lesion. Pfeiffer, in 1936, listed 
only 15 reported cases, including his own, 
12 from the German and 3 from the Italian 
literature. He was not aware of 3 American 
cases already published. To these can now 
be added 3 more but, even including some 
reports unknown or unavailable to us, the 
total number would hardly exceed 30. Birth 
fractures through the diaphyses of clavicle, 
humerus and femur are common and well 
known. Separation at birth of the humeral 
epiphyses and the lower femoral epiphysis 
is less frequent but has often been de- 
scribed. This is not true, however, of sepa- 
ration of the upper femoral epiphysis. In the 
last ten years neither the Lying-In Hospital 
nor the Woman’s Hospital (both in New 
York City) have a record of such a birth 
injury. Moreover, roentgen examination is 
essential in its diagnosis, as will be appar- 
ent in the following case report: 


The patient, A. B., a baby girl, was born at 
term May 16, 1942, in another hospital. A 
transcript of the record from that institution 
notes that the position of the fetus was per- 
sistently occipitoposterior. Low forceps were 
applied after thirteen hours of labor. Rotation 
could not be accomplished and the head was 
delivered in the posterior position. No difficulty 
or unusual manipulation is known to have oc- 
curred in the extraction of the legs. It is possi- 
ble, however, that after this operative delivery 
resuscitation was necessary and the baby’s legs 
may have been abnormally or forcibly handled 
during this procedure. 

Examination of the infant immediately after 
birth revealed no abnormalities, except of the 
lower extremities. The thighs were abducted, 
the knees flexed and the feet deformed (bilateral 
clubfoot). Each leg was apparently paralyzed 


and the reflexes were absent. The Wassermann 
reaction of the mother’s blood and the umbilical 
cord blood was in each case negative. 

A copy of the roentgen report dated May 19 
states that the bony structure of the lower ex- 
tremities “‘is relatively normal in appearance. 
No dislocation of the hips” and mentions con- 
siderable atrophy of the soft tissues. On May 
28, twelve days after birth, the report describes 
‘‘a streak of increased density along the shaft of 
the left femur in the trochanteric region 
probably a periosteal reaction.” 

The infant was admitted to the Orthopedic 
Service of St. Luke’s Hospital on June 4, nine- 
teen days after birth. There was a striking frog- 
like deformity of the hips, caused by marked 
flexion, abduction and external rotation. The 
thighs and hips were swollen, indurated and dis- 
colored bluish-red. There was marked limita- 
tion of motion at the hip joints and also in the 
knees and ankles. It was impossible to bring the 
thighs into a normal position or to extend the 
legs at the knees. On each side was a talipes 
equinovarus deformity. Neurological examina- 
tion revealed normal reflexes in the head and 
arms but no reflexes in the legs. The skin of the 
feet and shins seemed unusually shiny, suggest- 
ing trophic changes. The baby constantly 
dribbled urine and this possible indication of a 
neurological bladder, coupled with the absent 
reflexes and the skin changes, led to a tentative 
diagnosis of spastic paraplegia, associated with 
a spina bifida or spinal birth injury. No mani- 
fest spina bifida, however, could be found on 
physical examination or later by roentgenogra- 
phy. The Kline test was negative. 

The diagnosis was clarified on viewing the 
roentgenograms taken on June 4, the day of 
admission (Fig. 1). The upper end of each femur 
was displaced outward and upward from its 
usual position in relation to the acetabulum. A 
large mass of heavy callus, quite dense and not 
fluffy, surrounded the upper end of the right 
femur. There was a well marked subperiosteal 
reaction (new bone formation beneath the 


* From the Department of Diagnostic Roentgenology, St. Luke’s Hospital, New York City; Dr. Eric J. Ryan, Director. 
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ic. 1. Roentgenogram taken on admission, nineteen 
days after birth. Note the heavy callus and prom- 
inent subperiosteal reaction around the proximal 
end of each shaft, which is displaced upward and 
outward. The hips are held in a frog-like position. 


raised-up periosteum) along the proximal two- 
thirds of the lateral aspect of the femoral shaft, 
and a fainter, narrower strip along the whole 
medial margin. The reaction was widest and 
most prominent in the region of the callus. At 
the upper end of the left femur was situated a 
smaller mass of callus, mainly on the upper and 
lateral aspect. From this a wide, very dense 
zone of subperiosteal reaction extended down 
along the lateral edge of the shaft to about the 
mid-point and apparently continued to the dis- 
tal end, though visible only along the medial 
border. No fracture of either femoral diaphysis 
was seen. 


Fic. 2. Roentgenogram two months postpartum. The 
callus masses have undergone considerable ab- 
sorption and organization. Note the wide zone of 
subperiosteal new bone formation along each 
shaft. 


Putnam C. Kennedy 
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Roentgenograms taken at later dates show 
progressive organization and absorption of the 
callus. On July 14, two months postpartum, 
there is still the frog-like position of the legs 
(Fig. 2). The space between each acetabulum 
and the upper end of the femur is still widened. 
The callus is now organized into new bone and 
forms a compact, smoothly outlined mass sur- 
rounding the proximal end of each diaphysis, 
the original outlines of which are still discerni- 
ble within it. A wide zone of dense, laminated, 
subperiosteal new bone formation extends down 
the lateral border of each femoral shaft to the 
distal end. 

On August 25, a little over three months post- 


Fic. 3. Roentgenogram about three months post- 
partum, legs forcibly adducted. Further absorp- 
tion of callus and subperiosteal new bone; recon 
struction of upper end of each femur. 


partum, this periosteal reaction is much less 
prominent (Fig. 3). The club-like enlargement at 
the proximal end of each diaphysis is smaller 
and considerably remodeled. In the abducted 
position the space between acetabulum and 
femur is still widened; in forcible adduction this 
distance is not so great. The upper end of the 
shaft in either position is higher than normal in 
relation to the Y-shaped fissure of the acetabu- 
lum. 

On October 9 (Fig. 4 and 5), about five 
months after birth, the evidences of previous 
injury are almost gone. The proximal end of 
each femur, through absorption and remodeling 
and through the growth process of ossification 
of the neck, has an appearance more like the 
normal. Abduction is still maintained and it is 
impossible to bring the legs together. There is 
still outward and upward displacement, as will 
be seen on comparison with roentgenograms of 
a normal five months old child (Fig. 6). The 
nucleus of each capital epiphysis is ossified. 

During this period corrective measures were 
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applied to the congenital equinovarus deformi- 
ties of the feet but no treatment of the hips was 
instituted. 


LITERATURE 

The paucity of reports in the literature, 
especially in American or English journals, 
prompts a rather complete résumé of them. 
Pfeiffer states that Pforte” described the 
first case in 1908 but Ehrenfest* alludes, 
without further particulars, to 2 cases re- 
ported by Foersterling in 1898. There is 
also an intriguing will-o’-the-wisp reference 
in Poland’s large monograph, published 
in 1898: Poland'* quotes Simpson who 


Fic. 4. Roentgenogram about five months post- 
partum. Hips still flexed, abducted and externally 
rotated. Remodeling process well advanced. At the 
proximal end of the right femur the origina] out- 
lines of the shaft are still visible within the or- 
ganized callus. 


quotes Kiistner who quotes Thudichum 
(1855) as knowing of a case of separa- 
tion of the upper femoral epiphysis, 
apparently reported by a man named 
Bertrandi! Nathan’s case! and Puppel’s" 

case were described as examples of trau- 
matic dislocation of the hip at birth. 
Harrenstein® and Camera! independently 
and almost simultaneously reported their 
series of observations from which they cor- 
rectly appraised the true nature of the 
injury and the resultant lesion. Kleine,* in 
1933, disproved the contention of Nathan 
and Puppel and showed that their cases, 
along with his, were instances of separation 
of the epiphysis. It remained for Pfeiffer," 
in 1936, to review and summarize the previ- 
ous articles; list the cases known to him, 
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Fic. 5. Roentgenogram about five months post- 
partum, legs slightly adducted. Note that the 
proximal end of each femur is still displaced up- 
ward and outward. The osseous nucleus of each 
femoral head is faintly visible and correctly placed 
in the acetabulum. 


and add 3 of his own. Since then Meier® has 
contributed 2 more examples (1939). 
In the United States, on the other hand, 


Truesdell reported a case as early as 1918. 


This author, who has had a wide experience 
with birth fractures and epiphyseal injur- 
ies, correctly described the lesion and pub- 
lished good roentgenographic studies of it.’ 
In 1935, Snedecor, Knapp and Wilson," 


Fic. 6. Roentgenograms of the hips in a normal child 
aged five months. 4éove, in usual position. Below, 
hips in flexion, abduction and external rotation. 
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who probably did not have access to Trues- 
dell’s paper, reported 2 instances of birth 
injury to the upper end of the femur to 
which they gave the name “traumatic 
ossifying periostitis of the newborn.” The 
roentgenograms of their cases, together 
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Fic. 7. Diagrams showing development of upper end 
of femur. 

A, at birth. Shaded structure (e) is the large 
cartilaginous upper femoral epiphysis. 

B, osseous structures present at the age of two 
years. 

C, at birth the femoral head and both trochanters 
are included in the cartilaginous epiphysis. 

D, at two years of age the head and trochanters 
(g.¢. and /.t.) are considerably separated through the 
growth of the femoral neck. 

E, at four years, the separation is complete. The 
head and greater trochanter each have a bony nu- 
cleus and separate growth disc. 


with the histories and end-results, show 
that they really are examples of traumatic 
separation of the upper femoral epiphysis. 

There are also a few articles?*6 which 
we have been unable to obtain but their 
titles suggest additional data on this 
subject. Two probable cases are listed 
in Thorndike and Pierce’s'® large chart 
(H.K.P. and R.G.) but only fragmentary 
details are given. Undoubtedly several 
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other instances of this injury have been rec- 
ognized by keen observers but not pub- 
lished. Truesdell,” for instance, knows of at 
least 3 typical cases besides the one in his 
paper. 

Brief accounts of many of the cases in 
the literature follow (see also Table 1 and 
Fig. 8): 

CASES FROM THE LITERATURE 

Truesdell (1918): Breech presentation, delivered 
by breech extraction. Great difficulty in delivery of 
shoulders and after-coming head, necessitating vigor- 
ous manipulation of lower part of infant’s body. At 
birth, discovery that baby did not move one leg. In 
a few days, large and firm swelling of thigh. One 
month later, swelling diminished and function largely 
restored. Three months after injury, free motion at 
hip but bony thickening felt in upper thigh. No treat- 
ment. 

Roentgenograms (Fig. 8, 4, B, C): Two weeks 
postpartum—upper end of femur displaced laterally 
from acetabulum; large, fluffy callus formation 
around upper end of shaft. Four weeks postpartum 
still laterai displacement; callus denser; subperiosteal 
new bone formation beneath stripped-up periosteum 
along proximal two-thirds of shaft. Three months 
postpartum—still lateral displacement; callus now 
organized and large mass of new bone surrounding 
upper end of shaft and region of lesser trochanter; - 
marked subperiosteal new bone formation; ossific 
nucleus of femoral head already present .on affected 
side but absent on the other; accelerated growth of 
affected femoral neck. 

Nathan (1928) [From Kleine]: Version and breech 
extraction. During prolonged delivery it was neces- 
sary to pull strongly on left leg. At birth, this leg 
swollen, slightly shortened, externally rotated, ab- 
ducted, and immobile. First seen by Nathan three 
and one-half months after injury; roentgenogram at 
this time showed femoral shaft displaced upward and 
upper third of shaft bowed outward (varus-like). 
Treated for eight weeks by “‘reposition”—plaster im- 
mobilization in mid-abduction and strong internal 
rotation. One and one-half years after birth, position 
of left femur normal on roentgenograms. Nathan 
considered this a case of traumatic dislocation of hip 
but later authors (Kleine, Pfeiffer) disagree with 
him. 

Harrenstein (1929): Case 1. Version and breech 
extraction. Difficult delivery, including unsuccessful 
strong traction on right leg. After birth, doughy 
swelling and no spontaneous movement in right hip; 
upper femur displaced laterally but leg held in ad- 
duction. Pain on passive motion. Three weeks’ treat- 
ment in a form of extension with vertical traction and 
occasional lateral pressure on the femoral shaft. After 
roentgen examination showed improvement treat- 
ment was continued for three more weeks. One and 
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TaBLe | 
| 
Days 
Y ear Post lime 
Case Author Method of Delivery | Time of Last Treatment 
Re- First Final 
port | Exami- | Examination | Examination 
nation 
1 | Pforte 1908 | Version and extraction 3 28 days+ 
autopsy 
2 | Truesdell* 1918 | Breech extraction 14 3 mo. Organized callus; | None described 
j free motion at hip 
3 | Winter 1927 | Version ? Unknown + 
autopsy 
4 | Nathan 1928 | Version and extraction 93 20 mo. Good “Reposition”; plaster im- 
mobilization in mid-ab- 
duction and internal ro- 
tation 
s | Harrenstein, Case 1 1929 | Version and extraction 17 Ig mo, Good shape and Extension, vertical trac- 
function tion +lateral pressure on 
shaft 
6 | Harrenstein, Case 11 | 1929 | Version and extraction 17 II mo. Coxa vara None 
7 | Camera, Case 1 1930 | Version?—breech 2 2 yr. 
extraction 
8 | Camera, Case 11 1930 | Version?—breech 2-3 2 yr. Severe coxa vara 
extraction 
g | Camera, Case m1 1930 | Version?—breech 17 Unknown 
extraction 
10 | Puppel 1930 | Version and extraction 5 9 mo. Return to normal | Abduction 
11 | Kleine 1933 | Version and extraction I 7 mo. Severe coxa vara Supporting-fixation band- 


12 | Med. Clinic 1935 | Version and extraction 


13 | Snedecor,* Case 1 1935 | Version and extraction 4 
14 | Snedecor,* Case 11 1935 | Version and extraction S 
15 | Pfeiffer, Case 1 | 1936 | Version and extraction Ig 
16 | Pfeiffer, Case 11 1936 | Version and extraction 3 
17 | Pfeiffer, Case 111 1936 | Version and extraction 42 
18 | Epstein and Klein 1936 | Version and extraction 
ig | Meier,* Case 1 1939 | Breech presentation and I 
extraction 
20 | Meier,* Case 11 1939 | Version and extraction 3 
21 | Kennedy* 1944 | Head presentation low 19 


fe orceps 


* New cases added to Pfeiffer’s list. 


one-half years after injury, shape and motion of hip 
normal. 

Roentgenograms: Seventeen days postpartum 
right femoral shaft displaced upward and outward; 
upper limit of diaphysis less sharply defined than on 
opposite side; fluffy callus on medial aspect of upper 
end of femur. Five weeks postpartum—less displace- 
ment; callus compact and spread out over upper end. 
One and one-half years postpartum—position good; 
ossific nucleus for femoral head larger than on unin- 
jured side; cartilaginous disc between head and neck 
narrower than on uninjured side. 

Case 11. Version and breech extraction. Difficult 
delivery, with unsuccessful strong traction on right 
leg in order to disengage foot wedged between fetal 
head and maternal pelvis. At birth, hip swollen and 
immobile, continuing thus for four to five weeks. 


age; abduction, slight in- 
ternal rotation 
Unknown 


4 mo. Callus organized None 
24 days Large callus None 
4 wk.+ None 
autopsy 
14 mo, Return to normal; | Lorenz primary position 
no coxa vara 
7 mo. No coxa vara Tibial extension, traction 
I yr. No coxa vara Extension; go° flexion at 
hip; internal rotation 
8 wk.+ Mild coxa vara None 
autopsy 
5 mo. Poor; still abducted! None yet 
and externally ro- 
tated 


Expectant treatment at home for various reasons. 
Partial return of active motion at end of seven weeks 
but full range not till eleven months (even then, 
slightly limited extension). 

Roentgenograms (Fig. 8, D, E): Seventeen days 
postpartum—upward and lateral displacement of 
proximal end of femoral shaft; upper limit of diaphy- 
sis fuzzy and surrounded by callus. Seven weeks post- 
partum—callus increased but compact; subperiosteal 
new bone formation along upper third of shaft. 
Eight months postpartum—femoral head nucleus 
visible on affected side but not on other. Eleven 
months postpartum—still slight lateral displace- 
ment; head nucleus larger and growth disc narrower 
on affected side; femoral neck and medial border of 
upper shaft curved on injured side, indicating coxa 
vara deformity; diaphysis shortened 0.5 cm. 
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Puppet (1930) [From Kleine]: Version and breech 
extraction. Traction on right foot. On fourth day 
after birth, swelling, shortening, external rotation, 
and limited motion of right thigh. Treatment in ab- 
duction. Incomplete serial roentgen studies. 

Roentgenograms: nine days postpartum—upper 
end of right femur higher than left. Six weeks post- 
partum—still high; faint, fan-like callus at upper end 
of right femur. Ten months postpartum—full resto- 
ration to normal. Puppel considered this a case of 
traumatic dislocation of the hip but later authors 
(Kleine, Pfeiffer) disagree with him. 

Kleine (1933): Version and breech extraction, ne- 
cessitated by placenta previa in thirty-fourth week of 
pregnancy. Traction on right foot. On third day, 
right thigh swollen and painful; right leg shortened 
and externally rotated. Treated for four weeks with 
Pappschien’s supporting-fixation bandage in abduc- 
tion and slight internal rotation. Active motion pos- 
sible after one month and full motion after three 
months. 

Roentgenograms (Fig. 8, Ff): Five days postpar- 
tum—upper end of right femur displaced upwards 
and outwards; slight amount of callus. Nineteen 
days postpartum—large callus mass around upper 
end of femur; subperiosteal reaction along proximal 
third of shaft. One month postpartum—callus in- 
creased in size, density and compactness. Three 
months postpartum—callus absorbed and _ or- 
ganized. Six months postpartum—slight elevation, 
bowing and widening of upper end, indicating 
traumatic coxa vara deformity; ossific nucleus of 
head present on affected side. Seven months post- 
partum—coxa vara; advanced growth on injured 
side, with larger head nucleus, narrower growth disc 
and increased width in region of trochanters. 

Snedecor et al. (1935): Case 1. Version and breech 
extraction. Forty days after birth, pain and limited 
motion noticed in thigh. No treatment. 

Roentgenograms (Fig. 8, NV, O): Forty days post- 
partum—callus around upper end of femoral diaph- 
ysis; subperiosteal new bone formation along up- 
per fourth of shaft. Four months postpartum—callus 
absorbed and organized and upper end of femur re- 
modeled; traces of injury still present. 

Case 1. Version and breech extraction. Soon after 
birth, left leg swollen, discolored and painful. No 


Fic. 8. Diagrams of several cases from the literature. 
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treatment. Home follow-up stated that baby recov- 
ered completely. 

Roentgenograms (Fig. 8, P, 9): Five days post- 
partum—no displacement or callus. Twenty-four 
days postpartum—large callus around upper end of 
left femur; subperiosteal reaction around proximal 
fourth of shaft. 

Pfeiffer (1936): Case 1. Version and breech extrac- 
tion. Right upper arm fractured at birth. Later par- 
ents noticed swelling of left hip. Eighteen days after 
birth, marked swelling, loss of active motion, painful 
passive motion. Planned treatment not carried out 
because baby soon died of pneumonia. 

Roentgenogram: About eighteen days postpartum 
—upward and outward displacement of upper end of 
femoral shaft; callus mass surrounding it. 

Case 11. Version and breech extraction. Immedi- 
ately after birth, right thigh swollen, discolored, 
crepitant, externally rotated, and immobile. On six- 
teenth day postpartum, swelling diminished and 
plaster cast applied in the Lorenz primary position 
(for about two weeks). Two months after injury ex- 
amination showed free motion in affected hip. 

Roentgenograms (Fig. 8, 1, 7): Three days post- 
partum—upper end of right femur displaced out- 
wards and upwards; no callus visible. Sixteen days 
postpartum—beginning callus formation. Four weeks 
postpartum—still outward displacement; large cal- 
lus around proximal end of diaphysis; prominent sub- 
periosteal reaction along upper third of shaft; ossific 
nucleus of femoral head already discernible on in- 
jured side. Fourteen months postpartum—ossific 
head epiphysis larger on injured side than on the 
other; head epiphysis correctly placed in acetabulum, 
both sides; no coxa vara deformity. 

Case 111. Version and breech extraction. Referring 
physician had diagnosed “dislocation-fracture” and 
applied cast. First seen by Pfeiffer six weeks post- 
partum; right thigh then swollen and right leg visibly 
shortened. Plaster cast with right hip in abduction 
and flexion (Lorenz primary position) tried but 
deemed unsatisfactory as promoting development of 
coxa vara. Then longitudinal tibial traction until 
displacement corrected, followed by cast with hipin 
abduction. About four and one-half months after 
birth, active motion when cast removed. At seven 
months hip appeared normal but still slight limita- 
tion of abduction. 


A, B, and C, evolution of callus, at first flaky and finally compact and organized. 

D and E, marked displacement of proximal end of diaphysis. 

F, very early appearance of callus (c), five days after birth. 

G, after Kleine’s photograph of baby three days following birth injury. 

H and J, premature ossification of capital epiphysis on injured side, as early as four weeks after birth. 


J, K and L, characteristic stages of lesion. 


M, diagram of Meier’s autopsy specimen: c¢, callus; /.7.+c¢., osseous growth of femoral neck plus callus; 
5-p.r., subperiosteal new bone formation; j.c., intact joint capsule; /.¢., avulsed cartilage of lesser trochanter. 
N, O, P and Q, Snedecor’s 2 cases, called “traumatic ossifying periostitis” but showing characteristics of 


other cases of epiphyseal separation. 
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Roentgenograms: About six weeks postpartum 
moderate abduction, proximal end of femur dis- 
placed upwards and outwards; small amount of cal- 
lus. About eight weeks postpartum—displaced 
higher; in Lorenz position; apparent severe coxa 


vara; more callus visible. About five and one-half 


months postpartum—proximal end of femur widened 
in region of trochanters; ossific head epiphysis al- 
ready present on affected side and correctly placed in 
acetabulum. Seven months postpartum—normal po- 
sition of head and shaft on each side; no apparent 
coxa vara deformity; head epiphysis larger and 
cartilaginous growth disc narrower on injured side; 
still slight thickening of upper end of femur in tro- 
chanteric region. 

Meier (1939): Case 1. Breech (footling) presenta- 
tion and extraction. Traction on left foot because 
umbilical cord caught between legs. Delivery not 
dificult nor prolonged, however. Four days after 
birth, swelling and limited motion of left thigh. Nine 
days after birth, swelling, abduction, external rota- 
tion, and slight crepitus on passive motion. Treat- 
ment—form of extension with go° flexion at hip and 
internal rotation. At four months of age no limitation 
of motion, at eight months patient stood alone, and 
at one year patient walked alone, without functional 
impairment. 

Roentgenograms (Fig. 8, 7, K, ZL): Ten days post- 
partum—upper end of left femur displaced upwards 
and outwards and externally rotated; on close inspec- 
tion, faint callus formation and periosteal reaction 
could be seen. Five weeks postpartum—large callus 
mass around proximal end of femur; wide zone of sub- 
periosteal reaction along medial and lateral borders 
of upper three-fourths of shaft. Ten weeks post- 
partum—callus denser and more compact; subperi- 
osteal new bone formation advanced. One year post- 
partum—upper end of left femur thickened; head 
epiphysis larger and growth disc narrower on in- 
jured side; increased growth in lesser trochanteric re- 
gion on injured side and possible ossification of lesser 
trochanter nucleus. 

Case 11. Version and breech extraction. Premature 
birth, transverse position, prolapsed cord. Weight at 
birth: 1800 grams. Painful swelling of right hip de- 
tected four weeks after delivery; also external rota- 
tion and 1 cm. shortening of right leg. No treatment. 
Infant died at eight weeks of erysipelas. Roentgeno- 
gram similar to first case but changes less extensive. 

Autopsy findings: Femoral diaphysis externally 
rotated almost go° in relation to the neck. Upper 
femoral epiphysis slipped medially on the top curved 
surface of diaphysis. Angle between neck and shaft 
narrowed 4 to 5°. Callus at proximal end of diaphysis. 
No changes in actual head cartilage. Joint capsule 
and ligamentum teres intact. No increased joint fluid 
or old hemorrhage into hip joint. 


ANATOMY AND PATHOLOGY 
At birth the upper femoral epiphysis is 
a single large mass of cartilage surmounting 
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the slightly convex upper end of the shaft 
(Fig. 7). From it are derived the head and 
both trochanters. The osseous nucleus of 
the femoral head does not appear till the 
fifth to seventh month of life (Hodges). The 
nucleus of the greater trochanter does not 
begin to ossify until the third or fourth 
year. In the meantime growth of the femo- 
ral neck proceeds steadily, lengthening the 
distance between head and greater tro- 
chanter until in a four year old child, they 
are completely separated (Fig. 7, C, D, EF). 
At this time there is a definite growth disc 
of cartilage between each of these bony 
epiphyses and the neck. The growth of the 
neck also separates the head from the carti- 
lage of the lesser trochanter. The hip joint 
capsule is attached to the femoral neck 
beyond the head; at birth the attachment 
is proximal to the junction between bony 
diaphysis and the upper cartilaginous epiph- 
ysis. In early years the periosteum over this 


junction is very tough and strong.” 


When violence is exerted at birth on the 
upper end of the femur the cartilaginous 
mass as a whole is displaced medially and 
downward off the curved upper surface of 
the diaphysis. The periosteum is stripped 
up for a variable distance down along the 
shaft, sometimes as far as the distal end. 
There is hemorrhage at the site of epiphys- 
eal separation and beneath the torn-up 
periosteum. The joint capsule and ligamen- 
tum teres remain intact, however, and the 
cartilaginous femoral head is lodged in the 
acetabulum. No dislocation of the hip joint 
is therefore present (Fig. 8, M). 

Reparative processes begin immediately, 
marked by the swift production of bony 
callus. This callus is usually abundant and 
forms a large, irregular mass around the 
proximal end of the diaphysis and the base 
of the displaced epiphysis. There is a larger 
amount, as a rule, on the upper outer aspect 
than on the inner. A great deal of the callus 
(especially in severe cases) lies outside the 
raised periosteum. Beneath the latter, new 
bone formation takes place rapidly. The 
next steps are the absorption and organiza- 
tion of the callus and subperiosteal osseous 
tissue. The club-like mass gradually disap- 
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pears and the femoral shaft and neck are 
reconstructed and remodeled, aided by the 
osseous growth of the neck proceeding 
regularly upward from the diaphysis. As a 
matter of fact, the growth of the head and 
neck in such an injured femur is acceler- 
ated, temporarily at least, and it is common 
for the nucleus of the head to ossify pre- 
maturely. When the bony nucleus of the 
opposite capital epiphysis appears, it is seen 
to be obviously smaller than its fellow on 
the injured side, and the cartilage space or 
growth disc between nucleus and neck on 
the sound side is considerably wider. 

Part of the above knowledge has been 
obtained from study of roentgenograms 
and part from examination of specimens 
dissected at autopsy. Meier, for instance, 
described the pathological changes present 
in an infant dying of erysipelas eight weeks 
after the birth injury (Fig. 8, M). He found 
the diaphysis of the affected femur exter- 
nally rotated almost go° in relation to the 
neck. The upper cartilaginous epiphysis 
had slipped medially on the top curved 
surface of the diaphysis, narrowing the 
angle between neck and shaft by about 5° 
There was bony callus at the proximal end 
of the shaft. No changes were present in the 
cartilage of the head itself and the joint 
capsule and ligamentum teres were intact. 
There was no evidence of increased joint 
fluid or of previous hemorrhage into the 
joini cavity. The cartilaginous lesser tro- 
chanter had apparently been avulsed along 
with the periosteum. 

Harrenstein had _ previously demon- 
strated the results of this injury produced 
experimentally in dead newborn infants. 
The cartilaginous upper epiphysis was sep- 
arated, all in one piece, at its junction with 
the diaphysis. The periosteum was sepa- 
rated from the cortex; the joint capsule was 
intact and not perforated. 


CAUSE OF INJURY 

All writers are agreed that an unusually 
forcible manipulation of the infant’s leg 
is. the cause of the injury. This is also the 


case in birth fractures of the femoral shaft 
or separation of the lower femoral epiphy- 
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sis. In roughly half the cases of shaft frac- 
tures delivery has been by breech extrac- 
tion, often following version, though some 
have occurred during cesarean section or 
“normal” delivery. Among the mechanisms 
cited by Truesdell®® are: (1) in the course of 
podalic version, injury to the femur in utero 
while trying to pull down a leg; (2) torsion 
of the leg in the vagina (footling); (3) in- 
jury while extricating the infant during a 
difficult cesarean section; (4) abnormal 
positions and strains on the leg or legs 
through too vigorous manipulation during 
dificult extraction of the after-coming 
head, and (5) even injury after delivery 
while swinging the child by the leg to pro- 
mote respiration. 

On the other hand, every case but one of 
separation of the upper femoral epiphysis 
reviewed herein occurred during breech 
presentation and extraction or version and 
breech extraction. Although some of the 
case reports mention no particular diffi- 
culty or maneuver, several others note a 
“dificult” or “prolonged” delivery and 
“strong” or “powerful” traction on one of 
the legs. In one, the lower part of the in- 
fant’s body was manipulated forcibly 
trying to deliver the shoulders. In another, 
a foot was wedged between fetal head and 
maternal pelvis. The humerus of one baby 
was also fractured. Unequal traction was 
used in one instance because the umbilical 
cord was caught between the legs. In 2 
cases there may have been an element of 
haste—one with placenta previa and one 
(premature) with a prolapsed cord. 

In our case, the lone exception, there was 
vertex presentation and occipitoposterior 
position. Difficulty was encountered in de- 
livering the head but none, as far as we can 
find, in extracting the legs. It is still possi- 
ble that the legs were forcibly manipulated 
during attempts to resuscitate the child, if 
such were necessary. 

Harrenstein, in his experiments on dead 
newborn infants, could not produce epi- 
physeal separation by traction alone. He 
was successful in one trial by using strong 
traction and at the same time forcing the 
femoral head against the taut iliofemoral 
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ligament; in another, by combining trac- 
tion with moderate rotation; and in a third, 
by using traction plus abduction and rota- 
tory movements. Fixation of the pelvis was 
a prerequisite. Gurlt’s experiments are 
cited by Ehrenfest and Meier as showing 
that the epiphyseal separation could be 
produced only by strong traction together 
with rotation or abduction. 


CLINICAL CHARACTERISTICS 


The obstetrician is usually unaware at 
the moment that the limb has been in- 
jured. He can often hear the “‘crack” when 
a bony shaft is broken but no audible sound 
attends the separation of the epiphysis. 
Pforte, it is true, is said to have heard a 
“thud” but his case is the exception. The 
obstetrician in Nathan’s case had a “feeling 
that something was broken” and Harren- 
stein, in his experiments, “felt something 
give way.” 

In almost every instance, however, the 
injury is not apparent till the delivery is 
completed. Then it will be noticed that the 
baby does not move one leg. Swelling of the 
thigh may or may not be present so soon. 
If the first is overlooked and the second is 
slight or absent, the injury may go unde- 
tected for a few days but by that time 
many signs are present, loudly proclaiming 
it. These are: (1) marked, firm swelling of 
the affected hip and thigh; (2) slight but 
noticeable shortening of that leg; (3) no 
active motion at the hip; (4) pain on at- 
tempts at passive motion; and (5) external 
rotation. Also present sometimes are: (6) 
bluish-red discoloration of the thigh; (7) 
crepitus with passive movements; (8)ab- 
duction or (9) adduction. The shortening, 
external rotation and abduction have oc- 
casionally been noticed at the time of birth. 

The swelling gradually subsides, lasting 
from two weeks to two months. In its 
place a “‘bony thickening” can be felt in the 
upper thigh, caused by the callus mass 
around the upper end of the shaft. After 
about a month partial active motion is 
usually resumed and after two to five 
months free motion. The latter, however, 
may be postponed in the severer cases. 
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ROENTGENOGRAFHIC CHARACTERISTICS 

The first roentgenographic sign is dis- 
placement of the upper margin of the femoral 
diaphysis, always outward and usually al- 
ways upward. This can be ascertained by 
comparison with the structures of the other 
side and by noting the position of the proxi- 
mal end of the shaft in relation to the Y- 
shaped fissure of the acetabulum. In a few 
severe cases the end of the shaft is seen 
above the upper limit of the Y-fissure, 
lateral to the lower portion of the ilium, 
but usually it lies below or at the level of 
the fissure. In most instances the diaphy- 
sis is externally rotated; it may be either 
abducted or adducted. 

Faint callus shadows can be discovered 
during the second week, though in one 
instance (Kleine’s case, Fig. 8, F’) as early 
as the fifth day. After the first two weeks 
the callus is readily visible, usually abun- 
dant and forming a club-like mass around 
the proximal end of the diaphysis. At first 
it is flaky or cloudy but later (fourth week 
and following) it becomes more compact, 
more dense and more heavily calcified. 

At about the same time as the callus the 
characteristic sign of subperiosteal new bone 
formation, a result of the avulsion of the 
periosteum from the cortex, makes its ap- 
pearance. This extends distally from the 
upper end of the shaft for variable dis- 
stances, often beyond the mid-point and 
occasionally to the lower end. As the callus 
becomes denser, so does the subperiosteal 
tissue. The upper limits of this periosteal 
reaction can often be seen, incorporated in 
the mass of callus. 

During the second and third months the 
callus and subperiosteal new bone undergo 
organization and absorption. The club-like 
mass becomes progressively smaller, its 
edges smoother and its internal structure 
trabeculated. Reconstruction and remodel- 
ing of the femoral neck and upper diaphysis 
are apparent in the roentgenograms. There 
may still be outward and sometimes up- 
ward displacement of the diaphysis, de- 
pendent on the severity of the injury and 
the subsequent treatment. 

Another characteristic sign is the pre- 
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mature ossification of the capital epiphysis on 
the injured side. This appeared as early as 
the twenty-eighth day in one case (Pfeiffer, 
Case 1, Fig. 8, 7) and at three months in 
another (Truesdell, Fig. 8, C). After the 
opposite nucleus is ossified, it is seen in the 
roentgenograms to be smaller than the one 
on the injured side, as late as one to one 
and one-half years after birth (Fig. 10). The 
cartilaginous growth disc likewise is nar- 
rower on the affected side, more evidence 
of accelerated growth in that region. When 
the bony nucleus of the injured femur be- 
comes visible it is seen to be correctly 
lodged in the acetabulum. 

At later examinations there is usually 
only widening of the proximal end of the 
diaphysis in the trochanteric region; traces 
of the old callus and the remodeling process 
may still be present. There is often a coxa 
vara deformity, with narrowing of the 
neck-shaft angle; the upper third or fourth 
of the shaft may be bowed in a varus man- 
ner. In some instances—the least severe 
cases—the bones appear normal. 


PROGNOSIS AND TREATMENT 


Lesser degrees of injury are usually fol- 
lowed by good end-results. This may be 
true without any treatment (Snedecor’s 
first case) or with only moderate treatment 
(Puppel, Harrenstein, Case 1; Pfeiffer, 
Case 11). Severer injury often results in a 
coxa vara deformity, especially if no treat- 
ment has been given (Harrenstein, Case 11; 
Meier, Case 11). Moderate treatment in 
Kleine’s case did not forestall the develop- 
ment of a considerable coxa vara; rather 
extensive measures in 2 other cases (Pfeif- 
fer, Case 111; Meier, Case 1) did prevent this 
deformity. 

Pfeiffer discusses the prognosis at length. 
He separates the cases into two groups: 
(1) less severe injury, with good prognosis; 
and (2) severe injury, with poorer prog- 
nosis. In the frst group (Fig. 9, 4, B) roent- 
genograms show only a moderate outward 
and slight upward displacement of the 
proximal end of the diaphysis. Presumably 
the perichondro-periosteal membrane has 
not been ruptured but only lifted up (a 
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point put forward by Harrenstein), thus 
preventing any great displacement of the 
fragments. These are the cases with good 
end-results despite no treatment or only 
gentle supportive measures. 

In the second group (Fig. 9, C, D) roent- 
genograms show a greater deviation out- 
ward and a marked displacement upward. 
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Fic. 9. Diagrams after Pfeiffer. 

A and B, mild injury and good prognosis. The 
proximal end of the femoral diaphysis lies below the 
Y-shaped fissure of the acetabulum (Y). 

C and D, severe injury and poorer prognosis. The 
proximal end of the diaphysis is above or on a level 
with the Y-fissure. 


The upper end of the diaphysis is found 
above the Y-fissure and sometimes even 
above the upper rim of the acetabulum. 
The soft tissue injury here must have been 
very great, associated with tearing of the 
periosteum and severe damage to the sur- 
rounding muscles. In these cases coxa vara 
is almost certain to develop unless prompt 
and thorough orthopedic treatment 1s 1n- 
stituted. Pfeiffer cites his own third case, 
Camera’s second, and Kleine’s single case 
as illustrations of the second group (Fig. 
IO). 

Our own case falls into this second class 
with respect to the degree of displacement 
and apparent severity of injury; we cannot 
tell yet whether coxa vara deformities are 
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developing, though they are likely to be. 
Treatment of the hips has just begun (five 
months after birth). 

The orthopedic procedures described in 
the literature have not been uniform (see 
Table 1 and case reports). 


DISCUSSION 


Perhaps the diagnosis of traumatic sepa- 
ration of the upper femoral epiphysis will be 
made more often in the future. This will 
come about if the obstetrician examines 
the infant more closely after podalic ver- 
sion and breech extraction and if serial 
roentgenograms are}taken in suspected 


A After Peiffer. 


MARRENSTEIN IZ (11 mos.) 


Leda 


Fic. 10. Diagrams illustrating end-results. 

A, B, and C, varying degrees of coxa vara. Note 
the larger capital epiphysis and narrower growth disc 
on the affected side. 

D, good result following orthopedic treatment. (1) 
Unsatisfactory position after trial in Lorenz primary 
position. (2) Good position after extension and tibial 
traction. 


cases for at least three weeks after birth. In 
the first week the roentgenologist should 
detect the displacement of the upper end of 
the diaphysis. The next roentgenograms, a 
week or two later, will show the early callus 
and confirm his tentative diagnosis. 

It is just as important to follow the later 
course of the lesion by serial roentgeno- 
grams. As the callus increases and then is 
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absorbed and organized, the reconstruction 
of the femoral neck and upper shaft can be 
observed and appraised. The development 
of a coxa vara deformity can be foreseen 
and appropriate measures taken to avert 
it. Further, the effects of treatment can be 
noted and evaluated. 

Serial roentgenograms will also rule out 
the remote possibility of a traumatic dis- 
location of the hip occurring at birth. Such 
a lesion has long been the subject of con- 
troversy, most authors denying its exist- 
ence. Nathan and Puppel, mentioned 
above, considered their cases examples of 
traumatic dislocation. One of Kleine’s 
cogent reasons why Nathan’s case was 
really an epiphyseal separation is that 
Nathan did not see the patient until three 
and one-half months after birth, when the 
callus was all gone and the roentgenogram 
showed only upward displacement and 
bowing of the proximal end of the diaphy- 
sis. Likewise, Kleine’s objection to Puppel’s 
diagnosis is that there were no roentgeno- 
grams between the ninth and forty-second 
days. On the former date the right femur 
was displaced upward—the only sign; on 
the latter a faint fan-like callus was present 
(though apparently missed by Puppel). 
Roentgenograms in the interval would 
probably have shown the characteristic 
development of the callus, a phenomenon 
not found in dislocation of the hip. 

Observation of later roentgenograms 
provides another argument against dis- 
location of the hip. When the nucleus of the 
femoral head ossifies it is seen to be in its 
normal position in the acetabulum. More- 
over, as Kleine points out, osseous growth 
of the affected capital epiphysis and femo- 
ral neck are accelerated in these cases of 
epiphyseal separation; on the contrary, hy- 
poplasia is the rule in dislocation of the hip 


joint. 


SUMMARY 

(1) Traumatic separation of the upper 
femoral epiphysis is a rare birth injury. 
Twenty cases from the literature (mostly 
foreign) have been reviewed and our own 
case report added. 
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2) Every case except one has occurred 
during podalic version and breech extrac- 
tion or breech presentation and extraction. 
Our case is exceptional in that the position 
was occipitoposterior, delivery by low for- 
ceps, and that no known violence was 
exerted on the legs. It is also the only case 
in which the lesion is bilateral. 

(3) The upper femoral epiphysis at birth 
is a single cartilaginous mass, including 
head, neck and both sociantins. It is dis- 
placed medially and downward at its junc- 
tion with the diaphysis. The periosteum is 
usually stripped up and sometimes rup- 
tured. The joint capsule and ligamentum 
teres remain intact. 

(4) Rotatory movements combined with 
traction on the leg are necessary to produce 
the injury. 

(5) The clinical signs are swelling, slight 
shortening, limitation of active motion, 
painful passive motion, and external rota- 
tion; also sometimes discoloration, crepitus, 
and abduction or adduction. 

) The roentgenographic signs are dis- 
placement of the proximal end of the di- 
aphysis (upward and outward); rapid, pro- 
fuse callus formation and prominent sub- 
periosteal reaction around the upper end of 
the shaft; absorption of callus and recon- 
struction of the femoral neck; and prema- 
ture ossification of the capital epiphysis and 
accelerated growth of the femoral neck on 
the injured side. 

The prognosis is good in cases of 
milder injury but rather poor when the 
initial trauma and displacement have been 
severe. Coxa vara is a frequent end-result in 
the latter group of cases. 

(8) The value of serial roentgenograms is 
emphasized in the diagnosis and following 
of these cases. 

The author wishes to express his appreciation to 
Dr. Charles W. Breimer for his help and advice dur- 
ing the writing of this paper. 
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AN OSCILLATING PLEURAL HERNIA* 


By CLINTON G. LYONS, M.D. 
Roentgenologist, Veterans Hospital 
WEST LOS ANGELES, CALIFORNIA 
FORREST G. BELL, M.D. 
Chief Medical Officer, Excelsior Springs, Missouri 


and 


LEONARD S. ELLENBOGEN 
First Lieutenant, Medical Corps, Army of the United States 


PLEURAL hernia shifting through 

the mediastinum is not a strange or un- 
known entity to those specialists doing 
many pneumothoraces, or a large amount 
of roentgenography. A reversible pleural 
hernia, which swings pendulum like across 
the median line, from right to left, is how- 
ever an exceedingly interesting phenome- 
non. 

A thorough search through modern liter- 
ature reveals only 11 cases of transmedias- 
tinal hernia reported. To this list we wish 
to add another which is believed to be the 
twelfth case of oscillating pleural hernia 
recorded. The first mediastinal hernia was 
reported by Cantieri? in 1925. Subse- 
quently, single cases have been reported by 
Bordet and Parodi,'! Locatelli,® Raimondi 
and Sangiovanni,’ Timpano,’ Rey, Rey 
and Pucci,* Dufourt, Muller and Jandaud,’ 
Levi-Valensi and Charles;® Finkelstein‘ re- 
ported 3 cases. 

There are two sites where these hernias 
are likely to occur. One is located in the 
superior mediastinum and anteriorly. In 
this area the air pressure pushes the pleura 
to the opposite side directly behind the 
sternum. The second location of trans- 
mediastinal hernias is usually in the pos- 
terior mediastinum, inferiorly. Here the 
hernia occurs between the esophagus and 
the arch of the aorta. 


REPORT OF CASE 


R. B., white, male, aged thirty-four. 
Family History. Father and mother dead; 
ages and causes unknown. Two brothers and 


*pP 


opinions expressed or the conclusions drawn by the authors. 


one sister living and well. One brother died in 
infancy. Wife living and well. No cancer, tuber- 
culosis, neuropsychiatric or cardiac disease 
known in any members of family. 

Personal History. Measles, pertussis and 
smallpox during childhood. No illness in early 
adult life. Denies syphilis. Gonorrhea in 1919. 
No recurrence or residuals. Smokes cigarettes 
moderately. Denies the use of alcohol or drugs. 
Has had no operation. Fractured right elbow at 
age of five or six. 

Military History. Enlisted in Army June 2, 
1918; discharged May 19, 1919. Not overseas. 
Hospitalized two weeks early in IgIg9, with 
tonsillitis, and cough. No tonsillectomy. 

Present Iliness. Patient states that in the 
latter part of 1920 he began to have a cough, 
soreness throughout the chest; fever for a few 
days at a time, occurring about twice a year, 
generally in the spring or fall. Was hospitalized 
two or three weeks in 1923; two weeks in 1929, 
and from September 13, 1933, until November 
15, 1934. Was sick four months at home in 1925. 
Began feeling tired all the time. Soreness in the 
chest; night sweats; loss of weight—lost 21 |b. 
in the past six or seven months; coughs some all 
the day but more at night. Expectoration is 
moderate. No frank hemorrhage. Sputum con- 
tains small particles of blood occasionally. Has 
had sore throat at times—none in the past two 
or three years. 

Worked in the coal mines in 1920 and con- 
tinued to 1929. Worked as an attendant in a 
hospital from 1929 to September, 1933. He lost 
time for two or three weeks; once for five 
months in 1920 because of illness. 

Sputum positive for tubercle bacilli in 1923. 

Chief Complaints. Fatigability, cough and 
expectoration, dyspnea, loss of weight, anorexia, 
vomiting, night sweats. 


ublished with the permission of the Medical Director of the Veterans Administration, who assumes no responsibility for the 
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Physical Examination. 


General appearance: Inspection reveals a 
fairly well nourished and developed white male, 
who looks chronically ill. Height 68} inches; 
weight 133% average 155-160 lb. 

Scalp: Hair normal; no baldness. 

Skull: No elevation, or depressions. 

Eyes: Right, vision—20/ 50; corrective lenses 
—20/20; pupil reacts to light and accommoda- 
tion. Left, vision—20/50; corrective lenses 
20/20; pupil reacts to light and accommodation. 
- Ears: Right, conversation voice—2 feet; 
whispered voice—o; drum membrane—retract- 
ed, adherent. Left conversation voice—3§ ft.; 
whispered Woice—35 feet; Weber test—equal; 
Rinne, right—negative for all forks, no tones 
heard, left positive, all tones heard. 

Nose: Negative. Breathing space ample. 

Face: A few small scars and bluish pigmenta- 
tion on face, due to coal mine injury five years 
ago. 

Mouth: Mucosa normal. 

Teeth: All uppers extracted and most of 
lowers extracted. 

Tongue: Normal. 

Tonsils: Small. 

Neck: Thyroid not enlarged. 

Chest: Medium length, width and thickness; 
there is slight tenderness on pressure, right base, 
posteriorly. Mobility fair and equal. 

Palpation: Fremitus: right lung—slight in- 
crease throughout; left lung—not increased. 

Percussion: right lung—impaired resonance 
above 3rd rib and 7th dorsal spine. Left lung 
impaired resonance above 2nd rib and sth dorsal 
spine. 

Auscultation: Right and left lungs—whispered 
voice sounds not increased. Breath sounds 
vesicular. No rales heard. 

Gastrointestinal tract: Patient gives a history 
of constipation extending over a period of 
several years past. States that the stools are 
frequently hard and frequently one stool in 
several days.. States that different kinds of 
remedies have been used regularly about once 
or twice a week for the relief of constipation 
over a period of the past three years. No history 
of vomiting. No hematemesis. No jaundice. 
Jaundice is not present at this time. States that 
there is an occasional discomfort in the abdo- 
men, and that this discomfort is general. This 
discomfort does not bear any relation to meals, 
according to patient’s statement. 

Wassermann and Kahn reactions, negative. 
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Erythrocyte count, 4,600,000; leukocyte count, 
13,800, with 80 per cent polymorphonuclears; 
hemoglobin 85 per cent. Urinalysis, negative. 

Genitourinary report: The kidneys and blad- 
der region are negative. Genitals, negative. 
There is no adenopathy. The urine is clear in 
both portions, and essentially negative for 
cellular elements. The prostate and vesicles 
are normal. The prostatic and expressed fluid is 
negative. 

The patient was studied by the surgica! col- 
lapse board. The right artificial pneumothorax 
was discontinued, as it was thought the lung 
had been collapsed an adequate length of time. 
A pneumothorax was started in the left because 
of more recent lesion. It was discontinued be- 
cause of repeated spontaneous pneumothoraces. 

Patient has been on bed rest, as he is of the 
nervous type with multiple complaints, al- 
though he is not difficult to handle. The left 
lung has been completely re-expanded. The 
heart is retracted to the right, but the right lung 
is not entirely re-expanded, as shown on the 
roentgenograms. Pain in the right chest, ap- 
parently due to high negative pressure, is re- 
lieved by instillation of small amount of air. 
On examination, the left side is essentially clear. 
Last sputum examination was positive. Gaffky 


Ill. 


Roentgen Examination. 


Gastrointestinal tract: Roentgenoscopy— 
Opaque meal passed the esophagus without 
hesitation. Stomach filled normally. Both 
curvatures are regular in outline and freely 
movable, exhibiting no filling defects, or de- 
formities. The duodenal bulb filled, showing no 
evidence of abnormality, spilled over to the 
right and formed a normal first and second por- 
tion of the duodenum. 

The roentgenographic examination of the 
gastrointestinal tract confirms roentgenoscopic 
findings, showing on the immediate films a well 
filled stomach and duodenal bulb. The colon is 
normal. The gallbladder is well visualized, dis- 
playing no alteration in appearance to suggest 
cholecystic disease. 

Roentgen diagnosis: Gastrointestinal tract 
normal; gallbladder normal. 

Chest: The roentgenographic examination of 
the chest at 2 meter distance shows the bony 
framework to be barrel shaped and symmetri- 
cal, exhibiting no kyphosis, cervical, or forked 
regions, 
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Left 


Right 
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Domes of both diaphragms are smooth. 
Costophrenic angles are deep, acute and clear, 
displaying no evidence of fluid, adhesions, or 
thickened pleura. 

The heart image is of normal size and shape 
and position for the type chest possessing it. 
Borders are regular; measurements are not ac- 
centuated, and there is no roentgen evidence of 
organic heart disease. 

The lobes of the right chest are totally com- 
pressed by a pneumothorax. The right dome of 
the diaphragm is depressed. The heart, thoracic 
and mediastinal contents are also displaced to 
the left. A semicircular shadow line is seen ex- 
tending from the region of the first anterior rib 
outward in a graceful curve and ending in the 
region of the upper border of the third anterior 
rib, attributed to a pleural hernia (Fig. 1). 

The lobes of the left chest show slight ac- 
centuation of the bronchial tree markings, with 
interstitial fibrosis in the right upper. The verte- 
bral first and second interspace trunks are 
prominent, fuzzy, beaded and interweaving, 
and apparently reaching the periphery, at- 
tributed to an inflammatory process. This snow 
storm effect mimics the findings of tuberculosis. 

The examination of the chest roentgenogram 
taken two years later shows a total collapse of 
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the lobes of the right chest and also a snow 
storm density infiltrating the left upper lobe 
and apex. A pneumothorax in seen in left chest 
extending from the apex to the base and occupy- 
ing the peripheral lung zone, producing ap- 
proximately 25 per cent collapse, lobes of left 
chest. 

A semicircular shadow line is seen in the right 
upper chest extending from the region of the 
first anterior rib outward in a graceful bulging 
shadow line and ending in the region of the 
upper border of the third anterior rib, attributed 
to a pleural hernia (Fig. 2). 

The pleural hernia, seen on previous roent- 
genogram, in the left root lung zone has now 
reversed itself to the root lung zone of the right 
hemithorax. 

Evaluating the roentgenographic findings dis- 
played in this interesting phenomenon, wherein 
the pleural hernia of the left chest is observed, 
and demonstrated to shift to the right hemi- 
thorax, this is believed to be caused by the in- 
carcerated air in the right pneumothorax cavity 
having been absorbed, thereby creating a large 
vacuum or an extensive negative pressure area. 

The small artificial pneumothorax occupying 
the peripheral lung zone of the left chest was 
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therefore sufficient pressure to displace the 
pleural hernia to the opposite side, thereby 
causing this exceedingly interesting phenome- 
non. 


The authors are indebted to Parvin M. Eaton for 
his aid in preparing the illustrations accompanying 
this article. 
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A SIMPLIFIED METHOD OF BRONCHOGRAPHY 


By MAJOR PERCIVAL A. ROBIN 


MEDICAL CORPS, ARMY OF THE UNITED STATES 


“SEVERAL standard procedures for the 
instillation of iodized oil into the bron- 
chial tree are in general use but all methods 
have certain drawbacks and do not adapt 
themselves well to the needs of a military 
roentgen-ray department. One of the early 
methods advocated was to introduce the 
opaque oil via the cricothyroid membrane, 
having previously anesthetized the skin 
locally with o.§ per cent novocaine intra- 
dermally.! The preliminary preparation for 
this method is time consuming and requires 
careful aseptic technique; in addition, there 
is a constant danger that the oil will escape 
into the fascial planes of the neck, and even 
gravitate into the retrosternal tissues, 
where it remains for years. Dysphonia, 
edema of the glottis, dysphagia and sub- 
cutaneous emphysema are constant hazards 
with this technique.? 

In some institutions it is the practice to 
allow the otolaryngologist to introduce the 
iodized oil, either via the bronchoscope or 
directly into the larynx, before sending the 
patient to the department. This method 
seems to be inadequate, for as a rule the 
roentgenograms disclose a very limited 
visualization of one segment of the bron- 
chial tree, and in most cases sufficient time 
has elapsed before the roentgenograms are 
taken to permit the oil to find its way into 
the alveoli. When the latter happens, no 
matter what method is used, accurate in- 
terpretation is out of the question. Clin- 
ically unsuspected lesions, therefore, are 
overlooked because of the segmental visual- 
ization. 

The most universally employed routine is 
the transglottic method using a curved 
metal cannula. The preliminary preparation 
requires complete anesthesia of the pharynx 
and larynx with 5 per cent cocaine and 
adrenalin. During the introduction of the 
oil it is necessary for the patient to grasp 
the tongue firmly with one hand, enhancing 
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the grip with gauze. Theoretically, this 
opens the glottis automatically and allows 
the oil to collect in the larynx where it is 
aspirated slowly and flows into the bron- 
chial tree by gravity. 

The several disadvantages of this method 
can be summarized as follows: There is a 
certain element of danger in the employ- 
ment of cocaine but, if inadequate amounts 
are used, the anesthesia is not complete 
enough to prevent the occurrence of the 
gagging reflex. This reflex is very easily 
touched off in the darkened roentgenoscopic 
room where the operator, having his at- 
tention directed to the flow of the oil into 
the proper channels, may allow the cannula 
to deviate to the sensitive pharynx. Fur- 
thermore, to obtain a complete visualiza- 
tion of the bronchial tree it is necessary to 
tilt the patient in several positions and in 
so doing the situation becomes progres- 
sively more awkward, for during the entire 
operation it is essential that the tongue re- 
main immobolized and that the curved can- 
nula, through which the oil is being injected, 
remain in place. 

The simple method proposed here was 
evolved by necessity over a period of 
months. It requires no preliminary prepara- 
tion of the patient and no elaborate equip- 
ment and is therefore particularly well 
adapted to Army use. The only medication 
is } to 1 gr. of codeine administered about 
an hour before the patient arrives at the 
roentgen department, to diminish the cough 
reflex. After the patient has entered the 
roentgenoscopic room, a preliminary ex- 
planation is given him, describing carefully 
and simply what is to be done and what is 
expected of him in the way of cooperation. 
Two admonitions are stressed repeatedly: 
that he must not cough during the entire 
procedure and that he must not swallow, no 


matter how strong the desire becomes. If 


the impulse either to cough or to swallow 
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seems overwhelming, it can be overcome, he 
is told, by increasing the respiratory rate. 
It is expressed graphically to the patient 
by saying “pant like a dog.” If this instruc- 
tion is followed it becomes mechanically 
impossible for the patient to allow either re- 
flex to gain ascendency over this rapid 
voluntary respiration. The forward position 
of the tongue during panting accomplishes 
the opening of the glottis just as well as 
holding of the tongue by the patient. 

The necessity for a perfect understand- 
ing between the subject and the roentgenos- 
copist cannot be stressed too strongly. 
Where the patient is not cooperative or 
does not grasp the import of the instruc- 
tions immediately, it becomes necessary to 
restate them forcibly and frequently. 

The next step is to introduce a 14 F. 
sterilized catheter through the nose and 
along its floor. By gentle manipulation 
under roentgenoscopic control, the catheter 
passes easily along the posterior wall of the 

nasopharynx to a point just above the lar- 
ynx. A large syringe is filled with 20 cc. of 
the iodized oil which has been previously 
warmed to body temperature, and to this 
syringe is attached the free end of the 
catheter. The injection of the oil is started 
and in most cases the first few cubic centi- 
meters will fill both pyriform sinuses and 
cascade gradually into the larynx. The prog- 
ress of the iodized oil is noted roentgeno- 
scopically and a constant check is kept both 
on the amount of oil in the pharynx and the 
amount flowing to the lower branch 
bronchi. If one side seems to fill more 
rapidly than the other, which is usually the 
case, the patient can be tilted to the op- 
posite side. The flexibility of the catheter 
and the freedom of the patient from en- 
cumbrance by equipment permits extreme 
changes in position. 

When about 15 cc. has been instilled and 
a large quantity is observed flowing down 
the trachea, the table is tilted quickly into 
the horizontal position, allowing gravity to 
carry the opaque medium into the posterior 
branches of the lower bronchi. The patient 
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is next shifted into the semi-erect position 
and the remaining § cc. of the oil is injected. 
Immediately thereafter the table is re- 
versed into the Trendelenburg position to 
fill the upper branches. During the time 
the patient is in the supine position he is 
asked to turn first to the right and then to 
the left, until finally all branches of the 
bronchi are filled. 

The patient is now given permission to 
swallow and expectorate at will but is in- 
structed to refrain from coughing until after 
the roentgenograms are made. All efforts 
are directed towards decreasing the time 
interval between roentgenoscopy and the 
taking of the roentgenograms to prevent 
the oil from gravitating into the terminal 
bronchioles and alveoli. 

Posteroanterior and both oblique views 
are taken routinely in all bronchographic 
examinations. It is necessary to employ a 
lateral projection occasionally and the need 
for this position can be determined during 
roentgenoscopy. The technique for chest 
roentgenography is maintained except that 
8 to 10 kv. (peak) is added to allow the 
visualization of those branches otherwise 
obscured by the heart shadow. Following 
the taking of the bronchograms, the patient 
is instructed to cough and to lower the head 
over the side of the bed several times a day 
in order to drain out as much as possible of 
the iodized oil. This serves two purposes: it 
prevents a reaction in those individuals 
sensitive to iodine, and it decreases the 
amount of iodized oil seen in subsequent 
roentgen examinations of the chest. 

This method, after some practice, rarely 
takes more than fifteen to twenty minutes 
from beginning to end. Occasionally, a non- 
cooperative patient will require consider- 
ably longer but, in a large series of cases, 
complete failure is rare, once the routine 
has been mastered. It is often impossible to 
visualize the entire bronchial tree, although 
an effort to do so is strongly recommended. 
At times bronchiectasis will be so far ad- 
vanced that most of the oil will be collected 
in the diseased portion of the lungs. Once 
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the diagnosis has been established in such 
cases, however, an attempt at further filling 
is unnecessary, unless precise knowledge of 
the extent of the lesion for surgical evalua- 
tion is required. 


CONCLUSIONS 


A simple, effective, rapid method is de- 
scribed to accomplish bronchography. It is 
completely adequate and does not require 
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either an elaborate set-up, specialized skill, 
or protracted preparation. 
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THE USE OF A MODIFIED OPAQUE BARIUM SULFATE 
MIXTURE IN ROENTGENOGRAPHY OF THE 
COLON* 


By M.H. POPPEL, M.D., F.A.C.R., and CELIA BERCOW, A.B., M.D. 


NEW YORK, NEW YORK 


se E purpose of this paper is to describe 
the use of a modified opaque barium 
sulfate mixture in roentgenography of the 
colon. This method permits simultaneous 
demonstration of (1) the luminal contour 
as available from the ordinary, densely 
opaque barium sulfate enema, and (2) a 
view of the normally distended colonic 
lumen and its contents, if any. In the ordi- 
nary method a view of the lumen is not 
possible, due to its opacification. After 
evacuation of the modified opaque mixture 
it is possible to obtain a view of the rugae 
such as seen after the evacuation in the 
ordinary barium enema method. 

Following success with the use of a modi- 
fied opaque meal in roentgenography of the 
gastrointestinal tract,! attention was di- 
rected to the colon where, after experimen- 
tation with various mixtures, it was found 
that a mixture containing 75 grams of 
barium sulfate and 5 grams of gum acacia 
to 2 quarts of water was the most suitable. 
In this manner sufficient contrast is main- 
tained and, at the same time, the colon as- 
sumes a “pearly” or “porcelain” semi- 
transparency which is enough to visualize 
any abnormal or normal luminal contents. 
Ordinarily, it would require the instillation 
of gas or air, with or without a small 
amount of barium sulfate, to visualize the 
colon in this state of normal distention. 

The method is especially valuable for 
the study of the colon in the regions of the 
flexures and sigmoid and in those cases 
with marked colonic redundancy. One is 
thus able to resolve the component parts of 
various loops which are ordinarily clumped 
and densely opacified. This eliminates any 
additional oblique views and minimizes the 
number of lesions in the flexures and sig- 


moid which may occasionally be overlooked 
due to superimposition of a normally opaci- 
fied portion of the colon. Polyps low in the 
colon are more easily seen, and by their 
persistence in size, shape and position are 
differentiated from fecal masses. In the 
presence of a sigmoid mass it may occasion- 
ally be difficult to differentiate between 
cancer or an inflammatory mass associated 
with diverticula, or to determine the pres- 
ence of both conditions. With the modified 
mixture the diverticula will be more likely 
to fill. 

Roentgenoscopy is more difficult than 
under ordinary circumstances. This, how- 
ever, is somewhat balanced by utilizing the 
full accommodation of the roentgenoscopist 
before beginning the examination and by 
the actual roentgenograms. Besides, expe- 
rience has shown that this thin mixture 
passes in much more rapidly, so that the 
total roentgenoscopy time for the examina- 
tion is reduced. Thus, it may be permissible 
to increase the milliamperage to a slight 
extent. 

Another finding has been the visualiza- 
tion of numerous fecal masses in cases 
which would otherwise appear well pre- 
pared with the routine method. This proves 
that very few individuals, even after thor- 
ough preparation, are completely evacu- 
ated, and that in the ordinary method a 
coating of barium sulfate sufficiently opaci- 
fies and blends the fecal masses with the 
barium sulfate in the lumen. 

In cases of obstruction a small amount of 
this modified mixture is more likely to get 
by the narrowed portion to outline the 
lesion than is the ordinary thicker mixture, 
for too often the thick barium sulfate mix- 
ture halts at the most distal point of ob- 


* From the Welfare Island Dispensary of the Division of Radiology of the Department of Hospitals of the City of New York, Dr. 


Richard A. Rendich, city-wide Director of Radiology. 
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struction and one can only state that there 
is an obstruction, and nothing else. Further, 
it is our distinct impression that patients 
seem to hold more of this thin mixture be- 
fore complaining of discomfort. 
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Fic. 1. The appearance of the normal colon 
after the administration of the modified 
opaque barium sulfate mixture. 4, postero- 
anterior roentgenogram; B, right oblique 
view; C, postevacuation posteroanterior 
roentgenogram. 


Correlation between roentgen and patho- 
logical studies has usually shown that the 
lesion pathologically is much larger than 
has actually been seen on the roentgeno- 
gram, despite the distortion factor which 
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‘1g. 2. Right oblique view of barium enema with 
ordinary barium mixture, showing a mass near the 
hepatic flexure. 


actually tends to increase the size of the 
lesion with the technique ordinarily used 
for barium enemas. The modified method 
has resulted in demonstrating a larger lesion 
than the thicker mixture in the same case 
during the same day or within twenty-four 
to forty-eight hours. This is due to the fact 
that the thick barium sulfate opacifies and 
thus obscures the edges of the lesion by 
passing either superiorly, inferiorly, an- 
teriorly or posteriorly to it. This does not 
obtain in the modified mixture and thus 
the results more nearly approximate the 
actual pathological picture. 

Occasionally upon the completion of a 
barium enema with the ordinary method 
the examiner feels perplexed, and upon re- 
examination finds no additional informa- 
tion to enable him to reach a conclusion. In 
such a case it might be advisable to make 
the enema examination again, with the 
modified mixture. This different approach 


Fic. 3. Same case as Figure 2; roentgenogram made 
the following day, using the modified opaque bar- 
ium sulfate mixture. Note the difference in the 
size of the mass. 


may be productive of sufficient information 
to enable the examiner to arrive at a con- 
clusion. 

CONCLUSION 


The use of a modified opaque barium 
sulfate mixture in roentgenography of the 
colon has been described. 


114 East 54th St., 
New York, N. Y. 
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VOLTAGE ROENTGEN RAYS* 


By D. WALDRON SMITHERS, M.D., D.M.R. 


Roentgen Therapist to the Royal Cancer Hospital (Free) 
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THE TREATMENT OF ACCESSIBLE MALIGNANT 
TUMORS WITH SHORT DISTANCE 


LOW 


AN advance was made in the method 
of treatment of accessible malignant 
tumors by the introduction of modern 
apparatus for short distance low voltage 
roentgen therapy. This advance originated 
with the work of Schaefer, Witte, Chaoul 
and Adam. Working at first with cathode 
rays and starting with the assumption that 
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the success previously obtained with ra- 
dium was not due to the quality of the 
radiation but to the distribution of the 
energy absorption in the tissues, they 
evolved a method of roentgen treatment 
which gives a similar distribution. This 
was achieved by the use of a short focal- 
skin distance and a low voltage, the object 
being to confine the radiation effect to a 
small volume of tissue. 


Apparatus. The apparatus (Fig. 1) was 
made by Messrs. Siemens and was origi- 
nally designed by Schaefer and Witte for 
intracavitary roentgen therapy. Its use in 
the treatment of skin and other accessible 
tumors was developed by Chaoul and 
Adam. This tube (Fig. 2) is constructed so 
that the stream of cathode rays passes 
down an earthed metal cylinder to strike 
the target situated at the far end. The 
roentgen rays used in treatment 
through the anode which is water cooled. 
In this way the source of the roentgen rays 
can be brought to within a few millimeters 
of the lesion to be treated. 

More recently Messrs. Philips have con- 
structed an apparatus for short distance 


roentgen treatment (Fig. 3). The Philips 


pass 
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roentgen tube (Fig. 4) is designed so as to 
avoid a transmission target and thus reduce 
the inherent filtration. In this tube the 
cathode is earthed and the stream of 
cathode rays passes in the opposite direc- 
tion to the roentgen rays utilized. The 
anode is separated from the lesion by a 
glass window and a “philite’” cap and is 
cooled by radiation to the walls of the tube’ 


* Prepared for presentation with a color film at the International Cancer Congress, Atlantic City, N. J., September, 1939. 
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which are themselves air-cooled. The in- 
herent filtration of the Siemens tube is 
equivalent to 6.3 mm. Al and of the 
Philips tube to 0.2 mm. Al. | 
Advantages. The main advantages that 
short distance low voltage roentgen treat- 
ment has over the use of radium are the 
ease of application, the fact that the radia- 
tion may be limited to the tumor and its 
immediate vicinity (the rest of the patient 
is not irradiated at all), the high intensity 
of the radiation, the low initial cost of the 
apparatus, and the freedom from danger to 
the personnel of the department. The high 
intensity is of particular importance for it 
allows large numbers of patients to be 
treated in a short time by limiting individ- 
ual treatment times to a matter of a few 
minutes. Short treatment times also mean 
a minimum of disturbance with the pa- 
tients’ usual occupations and save the dis- 
comfort accompanying prolonged applica- 
tions to certain parts of the body. 
Limitations. This method of treatment 
is strictly limited in its application to 
lesions that are directly accessible either 
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by virtue of their situation or by means of 
previous surgical exposure, and are of 
limited depth. These limitations result from 
the distribution of the radiation and are an 
integral part of the design of the treatment. 

Method of “Caustic” Roentgen Therapy. 
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The majority of tumors that can be brought 
into direct contact with an applicator in- 
volve the skin or mucous membranes so 
that consideration of skin tolerance, that 
important limiting factor in so many roent- 
gen treatments, does not arise. Overdosage 
in short distance therapy is not often 
followed by such serious consequences as it 
is in high voltage treatment for it is con- 
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fined to a small volume of tissue most or all 
of which is tumor tissue. It was considera- 
tions such as these that led Van der Plaats 
to modify the method of treatment evolved 
by Chaoul and Adam. By using the Philips 
tube with its low filtration he was able to 
confine the energy absorption to a still 
smaller volume of tissue and so reduce still 
further the risks of overdosage. The object 
of his treatment is to give a sufficient dose 
to the base of the tumor without any con- 
sideration of overdosage to the surface but 
with as little damage as possible to the 
underlying healthy tissues. For this pur- 
pose he uses those factors which provide 
the steepest decrease of dose with depth 
obtainable but which allow the application 
of a sufficient dose at the point intended 
in a reasonable time. With this method 
the dose at a depth of 0.5 cm. may be only 
40 per cent of the surface dose and the dose 
at 1.0 cm. depth less than 20 per cent. The 
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object of treatment is to “burn away” the 
tumor and yet preserve the surrounding 
normal tissues and is emphasized by the 
fact that it is called the “caustic” method 
of roentgen therapy. 

Time Spacing of the Radiation. Following 
the common practice of high voltage roent- 
gen therapy, Chaoul and Adam adopted 
fractional irradiation in their treatment. 
Van der Plaats and others who employ the 

“caustic” method of roentgen therapy have 
abandoned fractional irradiation in favor 
of single massive doses on the grounds that 
they had difficulty in persuading their 
patients to attend regularly for treatment 
to lesions that they considered to be trivial, 
and further that there was in fact nothing 
to be gained by fractionation of the dose 
in this type of treatment. For some very 
small tumors single doses are effective, but 
neither the symptom-free rate nor the cos- 
metic results are as good as those obtained 
with divided doses and further considera- 
tion is necessary before we abandon the 
established principle of fractionation. 

Accessible malignant tumors may be 
treated either by surgical excision or by 
destruction in situ by irradiation. Success 
with surgery is dependent upon a sufhi- 
ciently wide margin of surrounding tissue 
being removed with the tumor to avoid the 
possibility of leaving any malignant cells 
behind. Treatment by radiation relies for 
its effect upon the malignant cells being 
more susceptible or less adaptable to this 
form of injury than normal cells. Excision 
produces deformity for, by its very purpose, 
it cannot allow the cosmetic result to be 
more than a secondary consideration. De- 
formity following irradiation should be 
minimal for it is almost entirely due to the 
previous destruction of the normal tissues 
by the tumor. Fractionated irradiation is 
employed to take advantage of the selec- 
tive action on dividing cells and increase 
the advantages of irradiation methods over 
surgical, by minimizing the risk of dis- 
semination and the amount of deformity. 
As our knowledge of the correct spacing of 
radiation treatments improves, these ad- 
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vantages will gain even greater importance. 
Treatment by a single massive dose of radi- 
ation sacrifices some of these advantages, it 
aims at dealing a “‘vital blow” to the tumor 
and so falls into an intermediate position 
between fractionated irradiation and ex- 
cision. Roentgen therapy aims at destroy- 
ing the tumor’s capacity for proliferation; 
the dose required is the minimum dose that 
will prove effective fractionated according 
to the cell composition and response to 
treatment of each individual tumor. 
Objections to the “Caustic Method of 
Roentgen Therapy. The accuracy with 
which it is necessary to estimate tumor size 
depends, in practice, on the rate of change 
of dose with depth in the tissues. It follows 
that the more we reduce the penetration of 
our beam the more accurate must our 
estimation of tumor size become. From 
tables published by Van der Plaats it may 
be seen that, under one set of conditions, 
to deliver a dose of 3,000 r at a depth of 0.5 
cm. necessitates a surface dose of 7,500 r, 
and to deliver the same dose at a depth of 
1.0 cm. requires a surface dose of 15,400 r. 
A difference in depth of 0.5 cm. may there- 
fore mean a change in surface dose of nearly 
8,000 r. The intensity of the radiation under 
these conditions is more than 7,000 r per 
minute. With such a high intensity and 
with so rapid a change of dose with depth 
it is not easy to obtain-accurate dosage for 
the following reasons: (a) the very high 
dosage rate makes the attainment of 
“saturation” in the ionization chamber 
difficult, (4) the short treatment times 
necessitate very accurate timing and (c) 
owing to the rapid change of dose with 
position in the irradiated mass, ionization 
chambers of normal dimensions will not 
accurately follow the dosage gradients. 
The “caustic” method of roentgen ther- 
apy aims at delivering a prescribed dose 
to the base of the tumor. The base of a 
tumor is formed by malignant cells spread- 
ing out and invading the normal tissues. It 
is a region in which the percentage of 
malignant to normal cells is usually de- 
creasing with depth, though the behavior 
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of the tumor in this region is variable and 
can only be seen on microscopical examina- 
tion. For each case treated we must pre- 
suppose a change from tumor to normal 
tissues in the depth commensurate with 
the rapidity of the change of dose with 


depth employed. The “‘caustic”’ method of 
roentgen therapy reduces the limits of 


safety in delivering an adequate dose to the 
furthermost extension of the tumor. The 
protagonists of this method have laid great 
stress on the preservation of the normal 
tissues from which regeneration must start 
but healing has been shown to be extremely 
satisfactory with the methods advocated 
by Chaoul and Adam so that insistence on 
still more rapid change of dose with depth 
in most cases of accessible cancer is un- 
necessary. 

The “caustic” method allows no more 
than a mere approximation to the dose 
delivered to the tumor bed. As an irradia- 


| 


tion method it sacrifices some of its margin 
of safety as well as some of its cosmetic 
advantages to speed and simplicity. It is 
doubtful whether this is justifiable in the 
treatment of any but the smallest tumors 
or except under special circumstances, to 
be referred to later where speed is of par- 
ticular importance. 

Royal Cancer Hospital Methods. At the 
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Royal Cancer Hospital we make use of 
both the Siemens and the Philips apparatus 
which together provide a whole series of 
distributions of the radiation in the short 
distance low voltage therapy range. These 
vary from that of the Siemens with a Io 
cm. focal-skin distance to the Philips with 
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a 2.0 cm. focal-skin distance (Fig. 5). Treat- 
ment is designed on the assumption that 
the smaller the tumor the less the need for 
penetration, and the larger the tumor the 
more the need both for penetration and for 
fractionation. The most suitable distribu- 
tion is employed for each particular case. 
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It is the smallest lesions that patients are 
apt to consider trivial and these may be 
adequately treated with a single massive 
dose in some cases. It is not our experience, 
however, that patients raise any objection 
to attending for a few minutes each day for 
treatment, though this is, no doubt due 
to the fact that the majority of our patients 
either come short distances or are admit- 
ted to the hospital. 

In every case a plan of treatment is 
worked out for each individual patient. 
The object is to deliver by fractionated 
irradiation an adequate tumor dose as 
evenly as possible to a volume that more 
than includes the limits of the tumor. 
Whenever necessary, scale drawings are 
made and isodose curves applied so as to 
determine the maximum and minimum 
tumor doses. These isodose curves have 
been determined by Dr. W. V. Mayneord 
and Mr. L. F. Lamerton of the Physics 
Department and are available for all the 
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depth may be estimated from one isodose 
curve chart (Fig. 9). Larger tumors are 
covered with cellophane on which their 
outlines are drawn. An arrangement of 
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conditions used (examples are shown in 
Fig. 6 and 7). From these a variety of dis- 
tributions have been drawn and can be re- 
ferred to at any time. As an example one 
may instance a series of curves showing 
distributions at varying short distances be- 
low the surface (Fig. 8). 

Where a tumor can be covered by a single 
field the dose on the surface and in the 


10 


fields that cover the tumor is marked on 
the cellophane, each field being treated and 
then covered with a lead disc to prevent 
re-treatment of overlapping surface areas. 
By varying the arrangement of the fields 
daily a fairly even surface dose is delivered. 
The larger tumors that are accessible but 
extend to a depth of more than I to 1.5 cm. 
are treated with a roentgen tube operating 
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at 140 kv. with 0. mm. Cu filter and a 
longer focal-skin distance, usually 15 cm. 
Following the policy of selecting the ap- 
propriate distribution for each case a treat- 
ment of this kind fills the gap between 
short distance low voltage and high voltage 
roentgen therapy. It is in fact middle 
distance moderate voltage treatment. 

Whenever possible, tumors are treated 
with two directly opposing fields. The dis- 
tributions due to such fields have been de- 
termined for all the varying distances be- 
tween the fields in common use both for 
circular (Fig, 10) and for oval fields (Fig. 
11). Two opposing fields are used in the 
treatment of most cases of cancer of the lip, 
nose, ear, and anterior third of the tongue. 
In the case of tumors that project irregu- 
larly from the surface such as some of those 
on the nose an impression is taken and a 
plaster cast made. A strip of wax is moulded 
on to the plaster cast so that it may fit the 
patient. With this wax strip in place (Fig. 
12), air spaces are eliminated and the 
tumor is placed in the middle of a homo- 
geneous scattering medium. The position of 
the fields can be marked on the wax strip 
and their accurate re-application in the 
same position assured. In each case the 
dose given is that which will result in ‘a 
minimum tumor dose of 4,500—6,500 r for 
basal and squamous carcinomata in ten to 
fifteen days. 

The average daily dose for single field 
treatment is 600 r, and a maximum tumor 
dose of 8,000 r is seldom exceeded. 

Eye Protection. Short distance low volt- 
age roentgen therapy is ideally suited for 
the treatment of tumors in the region of 
the eyes for the limitation of the irradiation 
effect itself tends to protect the eyes. When 
tumors that involve the lids and canthi 
are to be treated, extra eye protection is 
necessary. Lead offers the best protection 
and the voltage employed is not high 
enough to excite its characteristic radiation. 
For this purpose we use contact glass or 
“perspex” lenses to which a 1.0 mm. cover- 
ing of lead has been applied (Fig. 13). The 
lead covered lens is inserted under the 
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lids during treatment. These shields trans- 
mit less than 0.1 per cent of the radiation; 
the glass backing offers a non-abrasive sur- 
face to the eye, absorbs any $-ray emission 
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from the lead and maintains their shape. 

Access to Tumor by Surgical Exposure. 
A special branch of short distance low 
voltage roentgen therapy is the treatment 
of tumors made accessible by surgical ex- 
posure. It is probable that the scope of this 
type of treatment will be extended con- 
siderably in the future. There are two main 
methods: (1) the tumor may be exposed 
long enough for a course of fractionated 
irradiation, and (2) the tumor may be ex- 
posed, a single treatment given and the 
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wound closed immediately, the patient 
being anesthetized throughout. The first 
method has been described by Chaoul with 
reference to the treatment of carcinoma of 
the rectum. Dr. P. A. Flood at the Royal 
Cancer Hospital has treated a number of 
cases of carcinoma of the bladder by the 
second method. There are certain obvious 
advantages about a short exposure where 
a single treatment can be given under 
aseptic conditions and it is here that the 
Philips tube is of special value. Being air 
cooled it is portable and can be taken to 
the operating theater, and its great radia- 
tion output enables the large single doses 
necessary to be given very rapidly. Un- 
fortunately, the disadvantages of single 
massive doses remain. 

Intracavitary Therapy. It can be seen 
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from the photographs of the roentgen tubes 
(Fig. 1 and 3) that they are well designed 
for insertion into cavities. This type of 
roentgen therapy was in fact originally de- 
signed for the treatment of carcinoma of 
the cervix. A number of tumors in the 
mouth can also be treated either by con- 
tact therapy or by middle distance moder- 
ate voltage treatment with special applica- 
tors carrying a side eye piece, light and 
mirror so that the lesion can be seen during 
the insertion of the tube and accurate posi- 
tioning ensured. 

Table 1 gives some indication of the 
scope of the type of treatment described. 
It represents the work done during the first 
four years with this treatment at the Royal 
Cancer Hospital. 


TABLE I 


PATIENTS TREATED BY SHORT DISTANCE LOW VOLTAGE ROENTGEN THERAPY 
FROM JULY 1935 TO JULY 1939 


Malignant 466 


Malignant 
Carcinomata of breast............ 
(mostly skin recurrences) 

Malignant melanomata............. 
Carcinomata of rectum..................... 8 
Carcinomata of parotid........... 

466 


Non-malignant 294 


Total 760 
Details of Epitheliomata 

Scalp, face and neck...... es 42 
Trunk and limbs........ 20 
Buccal mucosa, palate and alveolus. 2 
11 
Penis and scrotum........... a 4 
156 
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CONCENTRATION METHOD OF RADIOTHERAPY 
FOR CANCER OF THE MOUTH, 
PHARYNX AND LARYNX* 


REPORT OF 


PROGRESS 


By MAX CUTLER, M.D. 


CHICAGO, 


HIS report of progress presents the 

results achieved so far by the new 
method of irradiation called concentration 
radiotherapy.! During the five year period, 
April, 1938, to April, 1943, 290 cases have 
been treated, divided as follows: 


Cancer of the pharynx and larynx. . . .116 cases 
Cancer of the mouth... .. 116 cases 
Cancer of the tongue. .............. 38 cases 


Cancer of the accessory mel sinuses. 20 cases 


As originally stated, the purpose of these 
studies is to improve the effectiveness of 
external irradiation in the more radio- 
resistant types of cancer of the mouth, 
pharynx, and larynx by systematic con- 
trolled clinical research in the basic factors 
of radiotherapy. Specifically, the following 
arg are of special interest: 
The comparative value of roentgen 
rays and radium. 

2) The optimum voltage. 

3) The optimum roentgen intensity. 

4) The optimum daily dose, total dose, 
and treatment time. 


(5) The optimum size and number of 


fields. 


The only manner in which these basic 
questions can be answered is to treat com- 
parable groups of cases under controlled 
conditions by techniques in which only one 
factor is varied at a time. This is an im- 
mense task and has hitherto not been at- 
tempted. The staff of the Chicago Tumor 
Institute first undertook to study these 
problems in April, 1938. 

After testing numerous variations in the 
technique of external irradiation, several 
methods have crystallized which seem to be 
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the most effective. Each technique is ap- 
plicable to a certain type of lesion as re- 
gards location and extent. These techniques 
are in no way considered as final, but they 
constitute a definite improvement in the 
control of the more radioresistant cancers 
over the former methods. For the purpose 
of research, it was decided to adopt these 
several methods and apply them to com- 
parable groups of cancer of the mouth, 
pharynx, and larynx, varying only one fac 
tor at a time. In this manner, it is hoped to 
evaluate the various basic fac tors of radio- 
therapy. For example, three groups of in- 
trinsic carcinoma of the larynx are now 
treated with roentgen rays and telecurie- 
therapy in which all the factors are the 
same except that one group is treated with 

kv. roentgen rays, another with 200 
kv. roentgen rays, and a third with telecurie- 
therapy, with the view of ultimately learn- 
ing the comparative value of the three 
methods. In a similar manner the factors of 
roentgen intensity, daily dose, total dose, 
and total treatment time are being studied. 

The following five techniques have been 
adopted in this research: 

(1) Telecurietherapy, Twelve Treatment 
Days, Single Constant Portal, Dose 120,000 
mg-hr. This technique is used in lesions of 
the alveolar ridge and floor of the mouth in 
which the disease is entirely or mainly uni- 
lateral. The following is an example: 


Case 1. Male, aged seventy-three, ulcerated 
lesion of mucous membrane right upper alveo- 
lar ridge extending on to the right cheek. No 
adenopathy. Biopsy—squamous carcinoma. 
Treatment—telecurietherapy (10 grams of ra- 
dium), single right lateral field, 6 by 6 cm., 
distance 12.5 cm., filtration 1 mm. platinum, 


* From the Chicago Tumor Institute and the Hines Veterans Hospital aided by a Grant from the National Cancer Institute. 
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5,000 mg-hr. twice daily for twelve days, total 
120,000 mg-hr. between April 7, 1941, and 
April 19, 1941. At the height of the reaction 
there developed a pronounced “epithelitis” of 
the mucous membrane and a mild epidermitis. 
On June 5, 1941, the lesion had disappeared 
and there is no evidence of disease at this time, 
two years and four months after completion of 
treatment. 


Comment. The interesting feature in this 
case is the use of a large dose over a com- 


Fic. 1. Case 1. Epidermitis first appeared on the 
twenty-second day from the beginning of treat- 
ment and healed ten days later. 


paratively short period (twelve days) 
through a single portal. A similar group of 
lesions is being treated with roentgen rays 
in order to compare the results. 

(2) Roentgen Therapy, Twelve Treatment 
Days, Two Constant Portals, Dose 8,goo r.* 
This technique is used in lesions of the soft 
and hard palate. The following is an exam- 
ple: 

Case ut. Male, aged fifty-two, ulcerated 
lesion of left soft palate measuring about 5 by 
5 cm. No adenopathy. Biopsy—epidermoid car- 
cinoma transitional cell type.f Treatment 
July 7, 1941 to July 19, 1941, 400 kv. roentgen 


* This dose is too strong for some patients and has been re- 
duced to 7,600 r. 

+ Because of the transitional cell type of lesion, the result in 
this case cannot be attributed exclusively to the type of irradia- 
tion as the lesion may have responded to less intensive treat- 
ment, 


Ji NE, 1944 


rays, §ma., § mm. copper, 85 cm. distance, 6 by 
6 cm. portals, §.2 to 6.8 r per minute, 350 r to 
each side daily and consecutively for twelve 
treatment days, 4,200 r to each lateral portal, 
total dose 8,400 r, measured on the skin. 
Marked “‘epithelitis” of the mucous membrane 
but no epidermitis. The lesion disappeared one 
month after completion of treatment. There is 
no evidence of recurrence at this time, two years 
later. 


Comment. The interesting feature in this 
case is the ability to give a very large dose 
(8,400 r) in a short period of twelve treat- 
ment days without untoward local reac- 
tions and with restoration of apparently 
normal conditions in the skin and in the 
tissues of the tumor bed. The complete dis- 
appearance of the lesion in this case is at 
least partly due to its radiosensitivity since 
the microscopic structure showed transi- 
tional cell carcinoma, but similar results 
have been observed with adult squamous 
carcinoma of the palate. 

(3) Roentgen Therapy, Eleven Treatment 


Days, Single Diminishing Portal, Dose ’ 


5,400 r.t This technique is used in intrinsic 
carcinoma of the larynx affecting the true 
or false cord or both structures in which for 
various reasons it is decided to use 
radiotherapy. The following is an example: 


Case ut. Male, aged thirty-eight, ulcerated 
lesion occupying the left true cord, touching the 
anterior commissure and almost reaching the 
posterior commissure. The lesion was rather 
bulky and extended into the lumen of the 
larynx, on to the left false cord and subglotti- 
cally. The left hemilarynx was almost com- 
pletely fixed. The left arytenoid was partly 
fixed. The right hemilarynx normal. 
Biopsy—squamous carcinoma. Treatment 
June 14, 1942 to June 26, 1942, 400 kv. roent- 
gen rays, § ma., § mm. copper, distance 84 to 
115 cm., single left lateral portal 5 by 5 cm. 
gradually diminished to 3 by 3 cm. Roentgen 
intensity 4 r per minute to 3.3 r per minute. 
Two equal treatments daily beginning with 100 
r twice daily and increasing to 425 r twice daily, 
total dose 5,400 r, measured on the skin. After 
a twelve day interval, the following supple- 

t In some instances an additional 2,000 r has been given to the 


opposite side about two weeks after the end of the series, as in 
the case described. 
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mentary treatment was given to the opposite 
side of the larynx: s00 r twice daily for two 
days through a 3 by 3 cm. portal, dose 2,000 r, 
grand total 7,400 r. The patient developed an 
“epithelitis” and epidermitis (Fig. 1). The 
lesion disappeared slowly, no longer being visi- 
ble five weeks after the end of the main cycle 
of irradiation. There is no evidence at this 
time, two years after completion of treatment. 


Comment. There are several interesting 
features about this case. The lesion was 
operable and probably curable by laryn- 
gectomy. It was too advanced for laryngo- 
fissure. The patient is a teacher and public 
speaker, hence he asked for a chance of cure 
without laryngectomy. The fact that the 
left hemilarynx was still slightly movable 
finally led to the decision to try irradiation 
as the initial procedure. The interesting 
features of the technique are the use of a 
single portal, avoidance of using portals 
that are unnecessarily large, the gradual 
diminution of the portal with corresponding 
increase in the daily dose, and the compara- 
tively large total dose in a relatively short 
treatment period. The appearance of the 
larynx five weeks after treatment was en- 
tirely normal, the mobility of the cords was 
fully re-established, the voice was normal, 
and the patient regained the 25 pounds he 
had lost. His morale was exceptionally high 
as he had been told that cure without 
laryngectomy was not possible. 

(4) Roentgen Therapy, Interrupted Meth- 
od, Ten Treatment Days, Two Fields, Di- 
minishing Portals, Dose 7,700 r.* This 
technique is used in more advanced intrin- 
sic carcinoma of the larynx in which the 
advantages of the therapeutic test are de- 
sired. In certain operable intrinsic lesions 
this method of interrupted treatment per- 
mits one to estimate the probable radio- 
sensitivity of the lesion before the second 
phase of the irradiation is given. In this 
manner, the second cycle can be omitted if 
the lesion appears to be relatively radio- 
resistant and laryngectomy can be resorted 
to. The following is an example: 


* A third cycle consisting of 2,000 r in two days is sometimes 
added as in the case reported here. 
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Case Iv. Male, aged forty-three, continuous 
and increasing hoarseness for one year, pain on 
swallowing for three months. Examination— 
right true and false cords are the seat of a large 
ulcerated mass projecting into the lumen of the 
larynx with almost complete fixation of the 
right hemilarynx (Fig. 2). Biopsy—squamous 
carcinoma. For six days (February 24, 1941 to 
March 1, 1941) the patient received two treat- 
ments daily as follows: 400 kv. roentgen rays, 
5 mm. copper filter, 85 cm. distance, 5 ma., 
portals 30 to 20 sq. cm. Doses: first day 400 r, 
second day soo r, third day 550 r, fourth day 
650 r, fifth day 700 r, sixth day 800 r, total dose 
3,600 r, measured on the skin. Roentgen in- 
tensity varied between 6.3 r per minute and 
8.9 r per minute. The first cycle of treatment 


Fic. 2. Case 1v. Squamous carcinoma of the right 
true and false cords. (Drawing by D. Holvey, M.D.) 


was given over the right side of the larynx. 
On March 12, 1941, eleven days after comple- 
tion of the first roentgen-ray cycle, the lesion 
showed the first sign of regression and there 
was more mobility of the right hemilarynx. 
Two days later, the thirteenth day after the 
last treatment, there was marked further re- 
gression and increased mobility. 

Because of this pronounced improvement, it 
was decided to administer the second cycle of 
roentgen-ray treatments. The interval between 
the two cycles was twelve days. The second 
cycle began March 14, 1941, and finished 
March 17, 1941, with the following factors: 400 
kv. roentgen rays, § mm. copper, 85 cm. dis- 
tance, § ma., portals 30 sq. cm. to 12 sq. cm. 
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Doses: first day 850 r, second day 950 r, third 
day, 1,050 r, fourth day, 1,150 r, two treatments 
daily, total dose 4,000 r, measured on the skin. 
The total dose during the second cycle was 
given over the left side of the larynx. The first 
cycle was 3,600 r and the second cycle 4,000 r, 
making a total of 7,600 r for the two cycles 
during ten treatment days. 

The maximum reaction on the skin consisted 
of a deep pigmentation. The maximum mu- 
cous membrane reaction was a very mild 
“epithelitis.” The mobility of the right hemi- 
larynx was restored to normal on April 4, 1941, 
eighteen days after the completion of the 
second cycle of irradiation. The lesion con- 
tinued to regress and finally disappeared on 
April 25, 1941, thirty-eight days after the 
last treatment of the second cycle, but there 
remained a small, irregular, non-ulcerated 
nodule about 6 mm. in diameter situated on 
the posterior extremity of the right true cord. 
On May 9, 1941, fifty-three days after the last 
treatment, it was decided to administer a third 
course of irradiation. It was not possible to 
decide clinically whether or not this nodule 
contained a remnant of carcinoma and it was 
felt that a biopsy should not be done. From 
previous experience, it seemed that a third 
course of irradiation could be given with safety. 
Consequently, the third course was adminis- 
tered in two days as follows: Field over right 
side of larynx, 400 kv. roentgen rays, 5 mm. 
copper, 80 cm. distance, 7 sq. cm. portal, 7.4 r 
to 9.8 r per minute, 500 r twice daily for two 
days or a total of 2,000 r, measured on the skin. 
The grand total for the three cycles of irradia- 
tion was 9,600 r. The last treatment was given 
on May 10, 1941. The nodule regressed slowly 
and finally resolved into a small fibrotic thick- 
ening about 3 mm. in diameter which has re- 
mained stationary for three years. It is obvious 
that this is an area of scar tissue. On April 29, 
1942, the patient had gained about 20 pounds 
in weight, the voice was normal, and the right 
hemilarynx was normal in appearance and 
mobility. 


Comment. There are several significant 
features about this case. The most impor- 
tant is the disappearance of an extensive 
intrinsic squamous carcinoma of the larynx 
with almost complete fixation of the hemi- 
larynx, with freedom from recurrence for 
three years. Several features of the treat- 
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ment are interesting. The large total dose 
(9,6co r) administered in only twelve treat- 
ment days was possible with very little re- 
action in the skin and mucous membrane. 
The division of the treatment into three 
cycles with two intervals afforded an oppor- 
tunity to observe the response of the lesion 
and plan further treatment accordingly. 
Finally, this case illustrates that it is prac- 
tical to test the radiosensitivity of a lesion 
with a partial irradiation and use such in- 
formation as a guide to further treatment. 

For some patients this treatment is too 
intense and has resulted in radionecrosis, 
hence the doses have been reduced about 
20 per cent. 

(5) Roentgen Therapy, Eighteen Treat- 
ment Days, Single Diminishing Portal, Dose 
6,500 r. This technique is used in extrinsic 
carcinomas of the larynx (pyriform fossa, 
aryepiglottic fold, epiglottis). The following 
is an example: 


Case v. Male, aged fifty-seven. There is an 
extensive swelling over the region of the 
thyroid and cricoid obliterating the normal 
contour of the anterior surface of the neck 
(Fig. 34). There is a marked swelling and ul- 
ceration in the region of the right true and false 
cords, extending to the subglottic region. The 
right arytenoid is enlarged, the right hemi- 
larynx is partly fixed. There is no cervical 
adenopathy. Biopsy showed squamous car- 
cinoma. Soft tissue roentgenography of the 
larynx disclosed extensive destruction of the 
cricoid and thyroid cartilages. Treatment was 
given between July 7 and July 30, 1938, over 
a period of twenty-one treatment days, one 
treatment daily through a single right lateral 
field, 400 kv., § ma., 8 mm. copper, distance 
varied between 65 cm. and go cm., size of por- 
tal varied between 8 by 1o cm. and 3 by 4cm., 
daily dose increased gradually from ioo r to 
700 r, measured on the skin, roentgen intensity 
varied between 4.1 r per minute and 7.5 r per 
minute. Total dose 6,500 r. The tumor regressed 
rapidly during the first few days of treatment. 
Approximately one week after beginning treat- 
ment, an abscess pointed over the thyroid re- 
gion which was incised and evacuated. This 
resulted in marked relief. The weight increased 
and the general condition improved. On Octo- 
ber 6, 1938, about ten weeks after the comple- 
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tion of treatment, there was no definite evi- 
dence of disease, the general condition was ex- 
cellent, and the patient had no complaints. 
Subsequent examination of soft tissue roent- 
genograms of the larynx disclosed a remarkable 
restoration of the cartilages to what seems to 
be a normal state. There is no sign of recur- 
rence at this time, about six years after com- 
pletion of treatment (Fig. 38). 


Comment. This technique* is the most 
effective so far observed for the more ex- 
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for believing that the total dose under the 
given conditions constitutes a maximum 
irradiation. It is by no means certain that 
all the factors are the most favorable, ex- 
cept that the increase in the daily dose and 
diminution in the total treatment period has 
caused regression, disappearance, and appar- 
ent cures of lesions that have failed to respond 
to the former divided dose technique. There 
is reason to expect that the technique of 
gradually increasing the daily dose and 


B 


Fig. 3. Case v. 4, extensive carcinoma of the right hemilarynx with perforation through the thyroid 
and cricoid cartilages and obliteration of the normal contour of the neck before treatment. B, five 
years after treatment showing restoration of the normal contour of the neck. 


tensive intrinsic carcinomas and for ex- 
trinsic carcinomas of the larynx. When the 
cervical adenopathy has been too extensive 
to be included in the fields, an additional 
cycle of treatment has been given to such 
areas as could not be included in the first 
cycle of treatment. 
DISCUSSION 

The basis of the method of concentration 
is the use of large daily doses over a com- 
paratively short treatment period (ten to 
eighteen days). The total dose is sufficient 
to produce an “epithelitis” and in some in- 
stances an epidermitis and there is reason 

* This was the first case treated by this method and the treat- 
ment time was twenty-three days. The treatment time has now 


been reduced to eighteen days and two treatments are used daily 
instead of one. The total dose remains the same. 


diminishing the size of the field is of ad- 
vantage but this principle cannot be ade- 
quately supported on theoretical grounds 
and the data at hand are not sufficient to 
settle the question definitely at this time. 
The idea of delivering the largest doses 
through the smallest fields in the last few 
days is intriguing, and for certain types of 
carcinomas, as in the larynx, this technique 
appears to be especially effective. 

Before 1922 surgery was the only form 
of treatment for operable carcinomas of the 
larynx. The first successful results of radio- 
therapy were reported by Regaud, Coutard 
and Hautant’ who presented 6 inoperable 
cases treated successfully with roentgen 
therapy. In 1938 Jackson and Jackson? 
stated their belief that the future will prob- 
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ably see a progressive decrease in the rela- 
tive number of laryngectomies and an in- 
crease in the number of patients treated 
with irradiation. Similar views have been 
expressed by Quick‘ and others. Lenz* has 
published favorable results of roentgen 
therapy in cancer of the larynx. 

As long as radiotherapy was limited to 
inoperable lesions, the problem of choosing 
between operation and irradiation was rela- 
tively simple. Now that irradiation is con- 


TABLE | 


CARCINOMA OF LARYNX 


(True Cord) 


Early—cord movable............... 35%* 
Border line—cord partly movable.... 35% 
Advanced—cord fixed.............. 30% 
Alive at End of 
Cases —— — — —_—_- 
Treated 1939 1940 I941 1942 May 
1943 
1938 7 5 5 5 5 4 
1939 7 7 5 5 5 st 
1940 9 7 6 5 5 
1941 21 21 17 15 
1942 12 12 10f 
1943 I I 
57 40 


* These figures represent the percentages of the total number 
of cases included in the table. 

+ Laryngectomy followed radiotherapy in 1 case. 

¢ Cardiac death, no evidence of cancer in I case; laryngectomy 
followed radiotherapy in 2 cases. 


TABLE Ia 


CARCINOMA OF LARYNX 


(True Cord—Movable and Partly Fixed) 


Alive at End of 


Cases. 

lreated May 

939 194 94 42 

1938 7 6 5 5 4 4 
1939 4 + 3 3 3 3 
1940 6 5 5 4 4 
1941 13 13 11 11 
1042 9 9 9 
1943 2 
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sidered to be the method of choice in certain 
operable lesions, the problem has become 
much more difficult. The responsibility of 
advising radiotherapy instead of laryngec- 
tomy in certain conditions in which the 
opposing factors appear to be equally bal- 
anced is indeed a serious matter. The 
knowledge that if radiotherapy fails, laryn- 
gectomy may still be performed with safety 
is of considerable help. As experience ac- 
cumulates, the decision becomes less diffi- 
cult. Intrinsic lesions of the true vocal cord 


TABLE Ib 


CARCINOMA OF LARYNX 
(True Cord, Movable) 


is Died in 

Cases Living 
Treated and Well 
1939 1940 1942 

193 I ip 
1939 3 2 I 
1940 3 3 
1941 7 7 
1942 3 3 
1943 

20 17 


Seventeen living and well, average length of time 
since treatment—25 months. 


* Died of cerebral metastasis—primary lesion controlled. 


TABLE II 


CARCINOMA OF LARYNX AND HYPOPHARYNX 
(Epiglottis, False Cord, Pyriform Fossa) 
Alive at End of 


Year Treated 
May 
1939 1949 1941 1942 ; 
1943 
1938 1! 5 3 3 
1939 6 6 4 3 3 3 
1940 4 4 2 2 2 
1941 18 18 14 10* 
1942 18 18 17 
1943 I I 
58 35 


Sixty-two per cent of lesions were advanced and 
associated with cervical adenopathy. 


* Laryngectomy following radiotherapy in 1 case. 
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with subglottic extension and complete 
fixation have failed to respond to the most 
intensive radiotherapy; consequently laryn- 
gectomy is performed in these cases if there 
are no contraindications. When the fixation 
of the vocal cord is only partial, irradiation 
is usually the initial procedure. 


TaB_e III 


CARCINOMA OF MOUTH, OROPHARYNX AND 
NASOPHARYNX 


(Excluding Tongue) 


55% 


Alive at End of 


Cases 
tear 
Treated May 
1939 1940 I941 1942 F 
1943 
1938 13 6 5 5 3 3 
1939 15 9 5 5 4 2 
1940 ry 15 1] 8 8 
1941 35 28 22 21* 
1942 27 23 21 
1943 9 9 
116 64 


* Excision of remnant in 1 case; neck dissection after radio- 
therapy in 1 case. Five cases died of causes other than cancer 
(clinically free of disease). 


TaBLeE IV 
CARCINOMA OF TONGUE 
13% 
Advanced........ 39% 
Very advanced (with adenopathy) 48% 
Alive at End of 
Cases 
Year 
Treated May 
1939 1940 I94!1 1942 
1943 
1940 8 6 4 2 2 
1941 16 14 10 10* 
1942 6 5 4T 
1943 
38 17 


* Hemiglossectomy following radiotherapy in 1 case. 
t Neck dissection and hemiglossectomy following radiotherapy 
in I case. 
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TABLE V 


CARCINOMA OF ACCESSORY NASAL SINUSES 


Alive at End of 


lreated in May 

1943 
19338 6 4 4 4 2 3 
1939 2 I I I I I 

1940 

1941 8 5 3 3 
1942 3 3 3 
1943 I I 
20 II 


The accompanying tables give the results 
of treatment of the 290 cases which form 
the subject of this research. 


SUMMARY 


(1) A method of radiotherapy has been 
evolved which is called the concentration 
method. Roentgen rays or radium may be 
used. This method has resulted in the eradi- 
cation of the more radioresistant carci- 
nomas of the mouth, pharynx, and larynx 
which have failed to respond to the previ- 
ous methods of external irradiation. 

(2) As a result of this development, the 
initial disappearance and apparent cures 
have been observed in a group of intrinsic 
squamous carcinomas of the larynx which 
are generally regarded as radioresistant and 
for which surgery is usually claimed to be 
the only effective method of treatment. In 
many of these cases the only alternative to 
radiotherapy was complete laryngectomy. 

(3) Although it is necessary to treat 
more cases and wait still longer in order to 
be more certain of the permanency of the 
results, it is already clear that the surgical 
attitude toward the treatment of some 
forms of intrinsic cancer of the larynx 
must, on the basis of these results, be al- 
tered. 

(4) A radiotherapeutic test has been de- 
veloped for certain border line cases of 
intrinsic cancer of the larynx in which a 
decision between radiotherapy and laryn- 
gectomy is difficult. Approximately half the 
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full dose of treatment is given in six days 
as a test of the sensitivity of the lesion. This 
is followed by an interval of fifteen days of 
observation. The degree of regression of the 
lesion at the end of the twenty-one days 
can be used as a reasonably accurate index 
of the radiocurability of the lesion. If the 
response to the first course of treatment is 
adequate, the second course is admin- 
istered. If the response has been inade- 
quate, laryngectomy may be performed 
with safety. This method has been a 
great help in certain difficult border line 
cases and gives the patient a chance of cure 
with preservation of his voice in the event 
the lesion proves to be sensitive to irradia- 
tion. It also does not eliminate his chances 
of cure by laryngectomy if the lesion proves 
to be radioresistant. 

(5) Five different techniques of irradia- 
tion have been developed under the method 
of concentration. Each is applicable to a 
certain type of cancer of the mouth, 
pharynx, and larynx. 


(6) The results in radioresistant forms of 
cancer of the mouth have been improved by 
the method of concentration. 

(7) A study of the comparative value of 
220 kv. roentgen rays, 400 kv. roentgen 
rays, and radium has been started. The 
study has not proceeded far enough to jus- 
tify an opinion at this time. 
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RADIUM DOSAGE FOR LINEAR SOURCES 
TABLE AND NOMOGRAM* 
By BERNARD S. WOLF, M.D. 


NEW YORK, NEW YORK 


N a previous article,’ data on dosage for 

linear sources of radium, calculated by 
the method of Laurence,!.? were presented 
in graphical form. Because of difficulties in 
graph reading, the data are here presented 
in two simpler forms—a table and a 
nomogram. 

Table 1 gives directly the dose in gamma 
roentgens (r,) per milligram-hour along the 
“end” axis, “in air,” for filtrations equiva- 
lent to o.§ mm. platinum. Other filtrations 
and tissue absorption are considered later. 
By “end” axis is meant the line perpen- 
dicular to the linear source at its end, e.g., 
BN in Figure 1 and not the line which 
would represent the prolongation of the 
linear source. In reality, the “end” axis is a 
plane, but appears in the diagram as a line. 
“Distance” refers to the distance measured 
along this or other perpendicular axes in 
centimeters. The distribution of the radium 
salt in the linear source is assumed to be 
uniform. 

The value 9.0 was used as the number ‘of 
gamma.roentgens from a 1 milligram point 
source of unfiltered radium element at 1 
centimeter in 1 hour. 

A dosage table for points along an end 
axis is valuable because it can be used to 
obtain the dose at all points. This arises 
from the fact that a perpendicular line 
from any given point to a linear source may 
be considered an end axis tor the two linear 
segmental sources into which the original 
or true linear source is divided by this line. 
The following examples will make this 
clearer and illustrate the use of the method. 
An active length of 4 cm. and a treatment 
distance of 2 cm. are arbitrary figures se- 
lected only for convenience of demonstra- 
tion. 

Assume a linear source of active length 
4cm. (4B of Fig. 1, 2 and 3) and filtration 
equivalent to 0.5 mm. Pt: 


Example 7. Find the dose per milligram- 
hour 2 cm. away from the linear source 
along the end axis, i.e., at point N (Fig. 1). 

The dose at point N is read directly from 


Table 1 as 1.10 r, per milligram-hour 


by following the vertical line under active 
length 4 and a horizontal line from dis- 
tance 2. 

Example 2. Find the dose per milligram- 
hour 2 cm. away from the linear source 
along the “‘central” axis, i.e., at M (Fig. 1). 
A central axis is a line perpendicular to the 
linear source at its center. 

The line OM may be assumed to be the 


A 2 0 2 B 


M N 


Fic. 1. 4B is the active length of the linear source; 
BN is the end axis; OM is the central axis. The 
dose at point N is calculated in example 1. The 
dose at point M is calculated in example 2. 


end axis for the two segmental linear 
sources 4O and BO, each of which con- 
tributes 0.5 milligram-hour if the total con- 
tribution from 4B is 1 milligram-hour. 

The dose at M from the linear segment 
AO =1.62/2 =0.81 r, for 0.5 milligram-hour 
(1.62 is the dose per milligram-hour from 
the linear source 4O obtained from Table 
1. This figure must be divided by 2 since 
AO contributes only one-half of one milli- 
gram-hour). 

The dose at M from BO is the same as the 
dose from AO. Therefore the dose at N 
from both 4O and BO, i.e. from 4B, equals 


* From the Department of Radiotherapy, Mount Sinai Hospital, New York. 
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twice the dose due to 4O alone for twice the 
number of milligram-hours from 4O alone, 
or: 
Dose due to 4B =2 X0.81 or 2 X1.62/2 
= 1.62 r, for 1 mg-hr. 

It turns out that we have both divided 
and multiplied the dose from 4O by 2 or 
that the dose per milligram-hour along the 
central axis of a linear source 4 cm. long 
is equal to the dose per milligram-hour 


A 3 


Fico. 2. AB is the active length of the linear source; 
CP is the perpendicular axis through a point 1 
cm. from the end B and 3 cm. from the end /. 
The dose at point P is calculated in example 3. 


along the end axis of a source 2 cm. long 
at the same treatment distance. This is the 
general rule for points on a central axis. 
Therefore, one can find the dose per milli- 
gram-hour at any point along a central 
axis by looking up in the table under one- 
half the active length instead of the full 
active length. Calculations for this type of 
case are therefore unnecessary and the 
table is used directly. 

Example 3. Find the dose per milligram- 
hour 2 cm. away from the linear source 
along an axis 3 cm. from one end and I cm. 
from the other end, i.e., at P (Fig. 2). The 
two segmental linear sources are 4C and 
BC (Fig. 2). 

For purposes of calculation in cases of 
this type, it is usually simpler to assume 
that the number of milligram-hours repre- 
sented by the linear source itself and each 
of its segments is equal to the number of 
centimeters in its length instead of assum- 
ing that the linear source represents 1 mg- 
hr. and each segment a fraction thereof 
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depending on its length. This assumption is 
possible because the linear density of the 
radium salt in the capsule or needle is uni- 
form and therefore the number of milli- 
gram-hours contributed by each segment is 
proportional to its length. 

Assume that the segment 4C, being 3 
cm. long, contributes 3 mg-hr. The seg- 
ment BC, 1 cm. long, contributes 1 mg-hr. 

From the table, we find that the dose per 
milligram-hour from the segment 4C (ac- 
tive length 3 cm.) at the point P (distance 
2 cm.) is 1.34 r,. For 3 mg-hr., this figure 
must be multiplied by 

Dose at P from AC for 3 

3 =4.02 

Similarly, the dose at P from BC for 
1 mg-hr. =1.88 X1 =1.88 ry. 

When we add the dose from AC (for 3 
mg-hr. of AC) to the dose from BC (for 1 
mg-hr. of BC), we obtain the dose from 


J 


mg-hr. = 1.34 


Q 


Fic. 3. 4B is the active length of the linear source; 
DQ is the perpendicular axis through a point 1 
cm. beyond the end B. The dose at point 9 is 
calculated in example 4. 


AB, 1.e., from the true linear source (for 4 
mg-hr. of 4B): 

Dose at P from 4B for 4 mg-hr. = 4.02 
+1.88 =5.90 r,. The figure 4 mg-hr. is of 
course the sum of 3 and 1 mg-hr. and is also 
equal to the total active length in centi- 
meters. 

Since we know the dose for 4 mg-hr., we 
can easily find the dose for any other num- 
ber of milligram-hours. For 1 mg-hr., the 
dose = §.90/4 =1.48 ry. 

Example 4. Find the dose per milligram- 
hour 2 cm. away from the linear source 
along an axis 1 cm. beyond the end of the 
linear source, i.e., at 9 (Fig. 3). In this 


| 


Mm OD 
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case, the two “segments” are 4D, 5 cm. 
long, and BD, 1 cm. long. (The “segment” 
AD is actually larger than the linear source 
itself, but the term segment is still used by 
analogy with the previous case.) We as- 
sume that 4D contributes 5 mg-hr. and 


@ 


“N 


oO 


© 


NOMOGRAM AL LATE RADIUM DOSAGE FOR LINEAR SOURCES 


Radium Dosage for Linear Sources 749 


Dose at 9 per milligram-hour of 4B 
=2.82/4=0.71 

The data included in the table may also 
be put in the form of a nomogram. This is 
an alignment chart (Fig. 4) consisting of 
two vertical scales and a central oblique 


SES SSSSSSS SS SSS 


Fic. 4. Nomogram to calculate dosage for linear sources. For explanation, see text. 


BD 1 mg-hr. Clearly, in this example, the 
dose from BD must be subtracted from the 
dose due to 4D in order to obtain the dose 
from 4B, the true linear source. 

Dose at 9 from AD for 5 mg-hr. =.94 X5 
= 4.79 

Dose at 9 from BD for 1 mg-hr. = 1.88 X1 
=1.88 r,. 

Dose at 9 from 4B for 4 mg-hr. = 4.70 
—1.88 =2.82 r,. The figure 4 is the differ- 
ence between 5 and 1 mg-hr. and is equal 
to the number of centimeters in the total 
or true active length. 


scale. The vertical scale on the left is called 
the C scale; the vertical scale on the right, 
the D scale, and the central oblique scale, 
the F scale. The advantages of a nomogram 
are that it is compact and that all inter- 
mediate values are easily obtained. Any 
linear source is looked upon as consisting of 
two separate linear sources or segments, as 
described in the previous examples. Each 
of these two segments is treated separately 
in succession by the nomogram in exactly 
the same way. On the left vertical scale 
(C scale), one finds the active length of the 


© 
} 
+ ¢ 
wT Siw 
cM M 
) 
> 
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segment. On the right vertical scale (D 
scale), one finds the treatment distance. 
Then, a straight edge—e.g., a ruler, prefer- 
ably transparent, or a piece of string 
stretched tightly—is placed across the 
chart through the two selected points on 
the C and D scales. This straight edge in- 
tersects the central oblique scale at a point 
which gives an F figure for each of the two 


9 


CM. 
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gram, the same examples (in different or- 
der) will be solved. 

Example 3 (Fig. 5). For the 3 cm. seg- 
ment, we connect 3 (active length in cen- 
timeters) on the C scale with 2 (treatment 
distance in centimeters) on the D scale and 
obtain 7.8 as the first F' value, or F, =7.8. 

For the I cm. segment, we connect 1 on 
the C scale with 2 on the D scale and obtain 


D 
CM. 


Fic. 5. Example of use of nomogram. The straight edge for the F: value connecting 1 on the left (C) scale 
with 2 on the right (D) scale is only partially shown. F; is derived from segment AC; F» is derived 


from segment BC. 


segments. The two F figures thus obtained 
are then added—or subtracted if the point 
in question lies beyond the end of the linear 
source (as in Example 4 above). One further 
step is necessary when the nomogram is 
used. Because of the form of the funda- 
mental equation for dosage from linear 
sources, the result of the addition or sub- 
traction of the two F figures must be di- 
vided by the total active length and by the 
treatment distance before the dose per mil- 
ligram-hour is obtained. 

To demonstrate the use of the nomo- 


F, = 3.6. The two F figures are then added: 
F\+F2=11.4 


This figure must be divided by 4 (active 
length of original or true linear source) and 
by 2 (treatment distance) to obtain the 
dose per milligram-hour: 

Dose at P from 4B per milligram-hour 


Example 4. One segment is 5 
the other 1 cm. long. 


cm. long, 


A 3 6:8 
2 
8 | 
P Xe) 
7 3 
6 
5 5 
4 
6 
fe 
7 
2 
v 
9 
fe) 
C 
_ 11.4 11.4 
=1.43 
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TABLE | 
ROENTGENS PER MILLIGRAM-HOUR ALONG “END” AXIS; 0.5 MM. Pt 
Distance Active Length in Centimeters 
in 
3 72 63 55 49 44 40 36 33 31 
4 44 4! 37 34 31 28.4 26.2 24.3 22.5 
5 29.5 28.5 26.3 23.8 20.0 18.5 16.2 
6 20.5 19.5 18.5 10.2 
7 15.9 15.6 15.0 14.0 i3.0 [2.2 i 10.8 10.3 
8 10.8 10.3 9.8 9.4 8.9 8.5 
9.3 9.2 9.0 8.8 8.5 8.2 7.8 7.9 
7.4 9 6.9 6.6 6.4 6.2 
1.4 3.9 3-9 3-9 3-9 3.8 3-7 3.6 3.6 3-5 
1.6 3.0 3.0 3.0 2.95 2.92 2.88 2.84 2.80 2.75 
1.8 2.40 2.40 2.40 2.38 2.36 2.33 2.90 27 2.25 
2.0 1.95 1.95 1.95 1.94 1.93 I .g 1.88 1.87 
2.2 1.62 1.62 I .62 1.59 1.58 1.56 1.55 1.54 
2.4 I. 360 1.36 I.30 1.36 I. 30 I.29 
1.16 1.16 1.16 1.15 1.14 
2.8 I .00 I .00 1.00 1.00 1.00 1.00 99 98 98 
3.0 88 88 88 88 .88 88 88 87 86 
3.2 79 9 9 9 79 .78 78 77 76 
3-4 71 71 71 71 77 69 69 68 68 
3.6 64 64 64 64 64 63 62 61 61 
3.8 56 56 £6 56 56 54 
4.0 50 SO 49 49 49 
4-5 39 39 39 39 39 -39 9 39 -39 
33 33 33 33 33 33 32 
270 .270 27 270 .270 2°7¢ 269 .268 
6.0 225 225 225 225 225 _ea5 225 224 223 
6.5 18¢ 18¢ 18¢ i8¢ 18¢ 
70 165 165 165 165 165 165 166 166 166 
7. 140 140 140 140 .140 140 14 140 140 
8.0 126 126 126 126 .126 126 126 126 126 
1.6 Py, 1.8 1.9 2.0 
28.5 26.8 22.6 22.3 21.0 20.0 19.0 18.0 
4 19.8 18.5 16.5 15.6 14.9 14.1 
5 15.2 14.3 12.8 2.2 .2 10.8 10.3 
6 12.0 Bey 10.8 10.3 9.8 9.4 9.0 8.6 8.2 
7 9.2 8.8 8.4 8.0 6.9 
8 8.1 7.8 yee ee 6.8 6.6 6.4 6.0 5.8 
' 
9 6.9 6.6 6.2 6.0 5.38 5.6 §.4 
1.0 5.9 5.3 4-9 4-7 4.6 4-4 
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Active Length in Centimeters 


1.6 Py I 
4.0 3-9 3.8 4 

4.1 3.0 2.93 

.60 2.45 2.49 2.43 

.14 2.10 2.06 2.02 1. 

1.78 1.75 I 

48 1.46 1.44 1.42 I 

26 1.24 I 

08 1.07 1.06 1.05 I 

95 94 93 .92 

84 .83 2 

75 -74 73 72 

67 .66 66 65 

60 59 59 58 

53 $3 $2 52 

48 .48 47 47 

39 39 -39 -39 

32 32 gi 31 

65 265 . 264 263 

.220 220 .220 .219 

.185 .184 184 .184 

164 .164 163 .163 

140 140 140 140 

.126 .126 .126 .126 
3.4 2.5 2.6 2 
4.7 14.§ 14.0 13 
11.3 10.9 10.5 10 
8.8 8.5 8.2 7 
7.2 6.9 6.6 
6.0 5.8 5.6 5 
5.1 4-9 4.8 4 
4-4 4-3 4.1 4 
3-9 3.8 3-7 3 

3.3 2.99 2.gO0 2 

.50 2.44 2.3 2.32 2 

.10 2.05 2.00 1.95 I 

1.50 1.45 I 

29 1.2 1.25 1.23 I 

13 1.1] 1.09 .oF I 

98 .98 .96 

87 .86 85 84 

76 .76 75 74 


AO 


NRW 


WN 
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1.2 1.3 I 1.9 
4-4 4-3 4 7 5 
3-4 3-3 3 85 .76 
2.70 2.65 2 37 32 
2.22 2.18 2 97 .93 
1.86 1.84 I 69 .65 
‘52 1.50 I 40 1.38 1.35 
1.28 27 I 21 1.19 1.18 
1.10 1.09 i 04 I .03 1.02 
-97 .96 92 .gO 9 
.86 .84 80 . 80 79 
.68 .67 64 .64 63 
.60 .60 58 
.49 .48 46 .46 46 
-39 -39 39 38 
.267 .266 . 262 .261 26 
.221 .218 216 
.185 .183 .183 182 
.164 .164 .163 .162 162 
.140 .140 .140 .140 14 
| .126 .126 .126 Bi: 125 
2.1 2.2 7 a.8 2.9 
| 12.9 12.3 1] 9.7 9.4 
.6 8 7.9 .4 6.2 6 
6 6.4 .4 5.1 
8 5 5.5 7 4.5 4.4 
9 4 4-7 0 3-9 3.8 
1.0 4 4.2 .6 
3 3-3 -75 
.63 2.56 .22 
2.15 .86 
| 85 1.81 -59 
59 1.56 P| 39 
1.16 1.34 .05 1.04 
| 1.01 I .00 .92 .gO 
| .89 .88 .82 81 
.78 72 71 
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TaBLe I—Cont. 
Distance Active Length in Centimeters 
in — 
Centimeters 2.1 2:2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 
2.2 70 69 69 68 67 66 66 65 .64 
3 63 62 62 61 60 60 59 68 58 
3.6 56 56 56 55 54 54 §3 53 52 
3.8 50 50 -49 -49 49 45 -47 
4.0 45 45 45 -44 -44 44 43 43 43 
4-5 38 38 38 37 37 37 37 37 36 
5.0 31 31 30 30 30 30 299 297 .295 
6.5 260 259 258 257 256 255 243 33 252 
6.0 216 215 215 215 215 214 213 212 211 
6.5 182 182 182 182 182 .182 182 182 181 
To 162 161 161 161 161 .160 160 160 160 
75 140 140 140 140 140 140 139 139 138 
8.0 25 25 25 25 125 124 124 124 123 
3.0 ee 3-4 3.6 3.38 4.0 4.2 4.4 4.6 
3 12.0 9.8 9.3 8.8 8.4 8. 70 
4 g.O 8.4 8.0 7's 6.4 6.4 6.0 
6 5.8 5.5 5.0 4-7 4-5 4-3 4.1 3-9 
7 4-9 4-7 4-4 4.2 4.0 3.8 3.6 3-5 3-3 
8 4-3 4.0 3.8 3.6 3.5 2.89 
me) 4:4 3.1 4.0 2.85 2.63 2 
1.0 4 14 2.95 2.80 2.68 2.56 2.45 2.35 2.26 
2.60 2.50 2 2.26 2.16 2.08 2.0 1.85 
I 2.72 1.95 1.86 1.80 1.66 1.55 
1.6 1.78 1.64 ¥; 1.45 1.35 1.3 
1.8 1.46 1.35 I .30 1.26 
2.0 1.34 1.29 1.19 1.10 1.07 1.04 1.00 
2.2 1.08 1.04 1.00 97 94 g! 88 
2.4 I .0O 98 95 .92 89 86 84 82 79 
2.6 89g .86 84 82 80 77 75 73 Se 
2.8 80 .78 76 74 73 70 68 66 64 
3.0 70 .68 67 66 64 62 6 $9 $7 
0.2 64 62 60 $9 56 $3 §2 
3: -57 56 54 $3 §2 51 49 47 
3-6 -§2 51 -50 47 46 -45 44 43 
3-8 47 46 -45 44 43 42 42 41 -40 
4.0 42 42 41 40 40 39 35 35 +37 
4.5 36 36 35 35 34 34 33 32 32 
5.0 .295 -293 .290 287 284 .280 276 273 269 
Bs 251 250 247 .244 241 238 235 232 229 
6.0 210 209 207 205 203 201 20% 197 195 
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TaBLe I—Cont. 
Distance Active Length in Centimeters 
in 

Centimeters 3.0 3.2 3-4 3.6 3.8 4.0 4.2 4.4 4.6 
6.5 .180 180 180 179 77 .176 175 173 171 
7.0 . 160 158 157 157 155 .155 152 151 
7.4 .138 138 137 136 135 134 .133 132 131 
8.0 122 12! 120 120 .119 .118 117 116 

4.8 5.0 ‘3 5.4 5.6 5.8 6.0 6.2 6.4 

3 7.8 6.9 6.6 6.3 6.0 5.4 5.0 

4 5.5 5.0 4.8 4.6 4.4 4.2 4.0 3.9 

5 4-4 4.. 4.1 3.9 3.8 3.6 3.5 3-4 3.3 
3.9 3.6 3.3 4.2 3.1 2.95 2.85 2.75 
3.2 2.95 2.85 2.75 2.65 2.56 2.47 2.40 
8 2.78 2.66 2.357 2.48 2.40 oe Wy 2.16 2.10 
9 2.45 2.35 2.27 2.19 2.31 2.05 1.98 I .g2 1.87 
1.0 2.18 2.10 2.03 1.96 I.gO 1.85 1.79 Bee x 1.67 
1.78 1.65 1.60 1.45 1.41 a9 
1.4 1.49 1.44 1.39 1.34 1.30 1.26 1.19 1.16 
1.6 1.26 1.22 1.18 1.32 1.09 1.06 I .03 99 
1.10 1.06 1.03 1.00 98 .95 g2 gO 87 
2.0 97 94 gI .88 86 84 82 80 7 
2.2 86 83 81 79 —_ 75 7 71 69 
2.4 77 7 73 71 0 .68 66 .64 63 
2.6 69 .67 .66 64 .62 61 59 .§8 56 
2.8 63 61 60 58 55 54 “$3 §2 
3.0 56 53 51 50 49 48 47 
3.2 51 -49 48 47 46 45 44 43 
3.4 46 .46 44 43 2 40 
3.6 43 .42 .41 40 39 39 38 37 36 
3 38 36 36 36 35 34 34 
4.0 36 36 3 34 34 33 33 32 32 
4.5 31 30 30 295 290 285 280 275 .270 
5.0 265 261 257 253 249 245 24! 237 237 
5.5 226 223 220 217 214 211 208 205 .202 
6.0 193 190 188 .186 184 182 180 177 E75 
6.5 170 168 166 .164 162 160 158 157 1S5 
7.0 150 148 147 146 144 143 14! 140 138 
ee 130 129 128 126 12 124 123 122 120 
8.0 | 115 115 114 113 112 111 110 10g 108 

6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.5 

a | 4.8 4.6 4-4 4.2 4.0 3-9 3.8 3.4 34 
.4 | 3.6 3-5 3-4 3.2 3.1 3.0 2.95 2.75 
3.2 2.95 2.85 3. 2.68 2.60 2.83 2.37 
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TaBLe I—Cont. 
Distance Active Length in Centimeters 
in 
Centimeters 6.6 6.8 7.0 7.3 ‘2 7.6 7.8 8.0 8.5 
6 2.66 2.58 2.50 2.42 2.36 2.28 3.21 2.15 2.02 
2.32 2.26 2.20 2.06 2.01 1.95 I.gO 1.80 
8 2.04 1.97 1.gI 1.85 1.81 1.76 £92 1.67 1.58 
9 1.81 1.76 1.70 1.66 1.62 1.58 1.55 1.50 1.42 
1.0 1.63 1.58 1.49 1.45 1.38 1.28 
1.34 1.30 yy, «23 1.20 1.14 1.05 
J P83 I .Og 1.04 -99 .96 -94 -9gO 
1.6 97 94 g2 gO .88 86 84 82 RY 2 
1.8 85 83 81 79 77 75 7 72 .68 
2 75 74 72 70 69 67 66 64 61 
2.3 68 66 64 .63 62 60 59 67 6s 
2 61 60 $9 57 56 -54 §2 5° 
2.6 55 $4 $3 50 .49 .48 47 45 
2.8 5 48 47 46 44 43 41 
3.0 46 44 43 -42 40 40 38 
3.2 -42 -40 4¢ 39 38 37 -37 35 
3-4 -39 -37 37 36 35 35 34 -33 
3.6 -36 34 33 33 32 32 
49 32 31 30 295 .285 
ZI 295 .287 283 279 .267 
4.5 205 260 255 251 247 243 239 235 225 
5.0 229 225 222 218 215 211 208 204 196 
199 196 193 190 187 133 181 173 
6.0 173 170 168 166 164 162 160 157 1§2 
6.5 153 1S! 149 147 145 144 142 140 135 
7.0 .136 135 133 131 130 128 127 125 121 
oa 119 118 116 115 114 113 112 11 108 
8.0 107 106 105 104 103 102 10] 100 097 
9.0 9.5 10.0 
2.79 2.53 
-4 2.55 2.40 2.23 
°§ 2.20 2.19 1.95 
6 1.88 1.78 1.67 
9 1.68 I .60 1.50 
8 1.49 333 
9 I .34 1.20 
1.0 1.20 I 
I 94 gO 
84 80 76 
1.6 74 70 66 
1.8 64 62 59 
2.0 58 $3 
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TABLE I—Cont. 


Distance 
in 
Centimeters g.O 9.5 10.0 
2.2 -§2 -50 47 
.48 .46 43 
2.6 -43 4! 39 
2.8 -39 36 
3.0 -36 3 3 
3.2 34 32 
3. 31 30 290 
3.6 293 284 272 
3.8 -274 265 255 
4.0 .258 250 
4-5 207 .199 
.188 .181 .174 
.167 .160 
6.0 .146 .140 
6.5 .130 .126 .122 
7.0 .114 .110 
7.5 .105 . 102 .0g98 
8.0 .094 .OgI .088 


From the nomogram, 
F\=9.4; F2=3.6 
F,—F,=9.4—3.6=5.8 

Dose per milligram-hour from 4B at 


Example 1. For points on an end axis, 
there is only one “segment,” i.e., the linear 
source itself. 


F,=8.9 
8.9 


Dose per milligram-hour at N= 
4X2 


mi. 

Example 2. For points on a central axis, 
the two segments are equal to each other 
and have the same F value. 


F=6.5 
2F =13.0 
13.0 
Dose per milligram-hour at M=——— 


= 1.63 ry. 


Active Length in Centimeters 


For equivalent filtrations other than 0.5 
mm. Pt, correction factors must be applied. 
These factors are given in Table 1 as per- 
centages of the values calculated for 0.5 
mm. Pt. The correction factor depends to 
some extent on the ratio of the distance to 
the active length. Two correction factors 
are therefore given for each filtration in 
order to cover the full range with an error 
less than 4 per cent. 

When the linear source is inserted into 


TAaBLeE II 


FILTRATION CORRECTION FACTORS 


1mm. Pt | 1.5 mm. Pt | 2.0mm. Pt | 2.5 mm. Pt 


Ratio =} 


Ratio =} 


Ratio =} Ratio =} 
4. 
90% | 80% 70% 64% 
Ratio<} | Ratio<} Ratio <} Ratio <3 
85% | 7% | 65% | 57% 


“Ratio” refers to the ratio of the perpendicular 
distance between the point and the source to the ac- 
tive length of the source. 


a 
a 
I 
— 
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a small volume of tissue, an additional cor- 
rection must be made for tissue absorption 
and scattering. An approximate correction 
can be made by subtracting from the air 
dose 3 per cent for each centimeter of the 
distance. 


1 East 1ooth Street, 
New York, New; York 
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Philadelphia, Pa., S. W. Donaldson, Ann Arbor, 
Mich., V. W. Archer, Chairman, University, Va. 

Representative on National Research Council: Karl 
Kornblum, Philadelphia, Pa. 

Editor: Lawrence Reynolds, 110 Professional 
Building, Detroit 1, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit 1, Mich. 

Editorial Board: A. C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for Pathology: Eugene L. Opie. 

Forty-fifth Annual Meeting: Joint Meeting of the 
American Roentgen Ray Society and the Radiologi- 


cal Society of North America, Palmer House, Chi- 
cago, IIl., Sept. 24-29, 1944. 


AMERICAN RADIUM SOCIETY 


President: William E. Costolow, Los Angeles, 
Calif.; President-Elect: Charles L. Martin, Dallas, 
Texas; 7st Vice-President: Frank E. Adair, New 
York, N. Y.; 2nd Vice-President: Eugene P. Pender- 
grass, Philadelphia, Pa.; Secretary: A. N. Arneson, 
4952 Maryland Ave., St. Louis, Mo. (Acting Secre. 
tary, E. H. Skinner, 1532 Professional Bldg., Kansas 
City, Mo.); Treasurer: Leland R. Cowan, 606 Medi- 
cal Arts Bldg., Salt Lake City, Utah. 

Executive Committee: Lawrence A. Pomeroy, 
Chairman, Cleveland, Ohio, Frederick W. O’Brien, 
Boston, Mass., Hayes E. Martin, New York, N. Y. 

Program Committee: Charles L. Martin, Chairman, 
Dallas, Texas, William S. MacComb, New York, 
N. Y., Eugene T. Leddy, Rochester, Minn., Her- 
bert E. Schmitz, Chicago, IIl., John S. Bouslog, 
Denver, Colo. 

Publication Committee: E. H. Skinner, Chairman, 
Kansas City, Mo., Zoe A. Johnston, Pittsburgh, Pa., 
Wilbur Bailey, Los Angeles, Calif. 

Research and Standardization Committee: Edith H. 
Quimby, Chairman, New York, N. Y., J. L. Weath- 
erwax, Philadelphia, Pa., W. S. MacComb, New 
York, N. Y. 

Education and Publicity Committee: Ernst A. 
Pohle, Chairman, Madison, Wis., William H. Sar- 
gent, Oakland, Calif., Robert B. Taft, Charleston, 

Janeway Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., E. H. Skinner, Kansas City, 
Mo., G. Failla, New York, N. Y., L. A. Pomeroy, 
Cleveland, Ohio, F. W. O’Brien, Boston, Mass., 
H. E. Martin, New York, N. Y. 

Representatives on American Board of Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., F. W. O’Brien, Boston, Mass. 

Twenty-eighth Annual Meeting: 1944, to be an- 
nounced. 
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AN EVALUATION OF THE ROENTGEN METHODS 
USED IN MASS CHEST SURVEYS 


1* IS generally recognized that the in- 
cidence of pulmonary tuberculosis might 
be effectively reduced if those individuals 
with active disease were isolated at the 
earliest possible moment. Since early isola- 
tion presupposes early detection and since 
the roentgen examination constitutes the 
most reliable method for the early diag- 
nosis of pulmonary tuberculosis, it is evi- 
dent that considerable progress in the 
control of this disease might be achieved if 
the population at large were examined 
roentgenographically at regular intervals. 
Until the early 1930’s such a program was 
impractical due to the excessive cost of the 
roentgen methods then available. In recent 
years, however, this situation has been 
spectacularly changed by the development 
of the photofluorographic process in which 
a fluorescent image of the chest is photo- 
graphed on films of reduced size (usually 
4X5 inch, or 35 mm. film). Such films, 
when made in large numbers, are consider- 
ably less expensive to produce, process and 
handle than standard 14X17 inch roent- 
genograms. Recently, the roll paper process 
in which 14X17 inch roentgenograms are 
made on sensitized paper has been per- 
fected and may also prove a useful method 
for the examination of large population 
groups. 

The photofluorographic process has been 
used extensively in this country in the ex- 
amination of inductees entering the armed 
services and of many thousands of civilians 
engaged in industry, and there is every 
reason to expect that the process will re- 
ceive progressively wider application as 
time goes on. Before the outbreak of the 
current war, photofluorography was an 


established procedure in many foreign 


countries, particularly in Brazil and Scan- 
dinavia. 

The diagnostic quality of photofluoro- 
graphic and paper film is somewhat in- 
ferior to that of 14X17 inch roentgeno- 
grams and, as a result, many radiologists 
have become concerned lest the diagnostic 
error of these newer methods be high and 
thereby largely counteract their other ad- 
vantages. In an effort to determine the rel- 
ative merits of the various roentgen 
methods which are available for the exami- 
nation of the chest (14X17 inch roentgen- 
ographic film, 4X5 inch photofluorographic 
film, 35 mm. photofluorographic film, 
14X17 inch sensitized paper, and roent- 
genoscopy), clinical studies in which two or 
more of the methods were compared have 
been made by several investigators. The 
conclusions reached vary widely and seem 
to depend on the experience or inexperi- 
ence, as the case may be, of the interpreter. 
Furthermore, many of these studies have 
not been carefully controlled from the view- 
point of selection of samples and statistical 
analysis and accordingly the overall pic- 
ture tends to be confused. 

A direct quantitative evaluation of the 
diagnostic quality of the various roentgen 
procedures may be made by a comprehen- 
sive investigation of the physical character- 
istics of the several methods. From such a 
study it is possible to list in unequivocal 
terms the relative detail with which roent- 
gen images may be resolved by each method 
and to determine the smallest lesion which 
a given method is capable of recording. 
During the past two years such a study 
has been under way at the University of 
Chicago. An attempt has been made to 
correlate the various physical factors which 
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influence roentgenographic and roentgen- 
oscopic quality so that the part played by 
each in the total effect may be correctly 
evaluated. Physiological considerations of 
viewing have also been included. Although 
this material will be presented in detail in 
a series of articles which will appear in 
forthcoming issues of this JouRNAL, it has 
been thought desirable to summarize here 
some of the preliminary findings of the 
study so far as they relate to the various 
roentgen methods used in the examination 
of the chest. 

The resolving power of 14X17 inch 
roentgenograms is superior to that of all 
other roentgenographic materials. In order 
of merit below these films may be listed, 
4X5 inch photofluorograms, when made 
with a stationary-focused grid; 1417 inch 
sensitized paper; 35 mm. photofluorograms 
when made with a stationary-focused grid, 
and 4X5 inch photofluorograms, made 
without a grid; 35 mm. photofluorograms, 
made without a grid; and, finally,: roent- 
genoscopy. 

The low resolution provided by the roent- 
genoscopic method may be attributed to 
the low visual acuity of the eye when 
operating at the low intensity levels present 
under roentgenoscopic conditions. A grid 
improves the diagnostic quality of photo- 
fluorograms by reducing the amount of 
scattered radiation reaching the fluorescent 
screen, and thereby increasing the contrast 
of the roentgen images. Due to the high 
inherent contrast of 14X17 inch roentgen- 
ographic film, and the relatively short use- 
ful density range of 14X17 inch paper 
film, a grid is not useful when these ma- 
terials are employed. 

It must be realized that the above list 
represents conditions as of 1944, and un- 
doubtedly it will require considerable re- 
vision from time to time in the years to 
come. Indeed, there is reason to expect that, 
before long, 4X5 inch photofluorograms 
and eventually 35 mm. photofluorograms 
will be equivalent to present-day 14X17 
inch roentgenograms. 

Although the foregoing discussion indi- 
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cates the relative merits of the various 
roentgen procedures used in the examina- 
tion of the chest, it does not provide any 
information as to the diagnostic error which 
may be expected from a given method in 
the detection of pulmonary tuberculosis. 
Physical studies reveal, however, that the 
smallest infiltrative lesion which may be 
detected by a competent observer using 
roentgenoscopy is between 0.5 and I.0 cm. 
in diameter; smaller lesions, of course, can 
be detected with the other methods, with 
14X17 inch roentgenograms being able to 
reproduce the smallest process. Since most 
significant lesions exceed 0.5 to 1.0 cm. in 
diameter, it is evident that all of the roent- 
gen methods which are available for the ex- 
amination of the chest should be capable of 
detecting the majority of tuberculous 
processes. One word of caution must be in- 
jected at this point, however. Since the 
resolution or detail with which a lesion may 
be seen varies widely in the different 
methods, one must not use the same diag- 
nostic standards when interpreting the 
films produced by one method that are used 
when interpreting the films produced by 
another. For example, a particular tuber- 
culous lesion will present considerably less 
detail in a 35 mm. film than that seen in a 
14X17 inch roentgenogram. Indeed, if the 
lesion is small, its true significance may be 
easily overlooked if the roentgenologist un- 
consciously insists on the fulfillment of the 
criteria employed in the diagnosis of the 
larger film. A spectacular instance of this 
occurred recently when an acquaintance of 
the writer was asked to test his skill in inter- 
preting 35 mm. photofluorograms. Four- 
teen by seventeen inch and 35 mm. films of 
several hundred individuals, of whom ap- 
proximately 20 per cent were known to 
have minimal pulmonary tuberculosis, were 
submitted to this well known radiologist 
who until this time had read relatively few 
small films. The results of the test were at 
first highly disconcerting because a con- 
siderable number of cases called “positive” 
from the 14X17 inch films were called 
“negative” from the 35 mm. films. For- 
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tunately, however, the radiologist did not 
stop here but wisely reviewed the two series 
of films, comparing each 35 mm. photo- 
fluorogram with each 14X17 inch roent- 
genogram. In this way, he was able to es- 
tablish for himself the diagnostic criteria 
which should be used in the interpretation 
of small films. After this educational pro- 
gram, another comparative series of 35 mm. 
photofluorograms and 14X17 inch roent- 
genograms was submitted to him for inter- 
pretation. The diagnostic error in reading 
the small films this time was of a much 
lower order. 

The foregoing is a forceful demonstration 
that an ability to correctly diagnose the 
films produced by one roentgenographic 
method does not presuppose an equal 
ability to interpret the films produced by 
another. First, it is necessary for one to 
establish for himself the diagnostic criteria 
which are more or less peculiar to the 
roentgenograms made by a particular 
method. Such education may be accom- 
plished in at least two ways. In one, per- 
spective may be gained by the examination 
of many thousands of films observed over a 
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considerable period of time. This is the 
method which almost every roentgenologist 
employs during his training period. The 
trained roentgenologist, however, may fol- 
low a less tedious procedure. He may 
establish the diagnostic criteria which he is 
seeking by comparing the appearance of a 
representative number of tuberculous le- 
sions produced on films with which he is 
familiar (for example, 14X17 inch roent- 
genograms) with those produced on films 
with which he is unfamiliar. Such a method 
was used by the roentgenologist referred to 
above. 

In summarizing, it is evident that all of 
the newer roentgenological methods which 
are in use today can be considered accept- 
able from a diagnostic standpoint for use in 
mass roentgen surveys for tuberculosis con- 
trol. It is extremely important, however, 
that the interpreter of the films clearly 
understands the diagnostic criteria of the 
roentgenographic process which is em- 
ployed. Failure to do this will immediately 
introduce a large number of diagnostic 
errors. 


R. H. M. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unrrep STaTEs OF AMERICA 


AMERICAN RoeENTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
lowa City, lowa. Annual meeting: Joint Meeting of 
American Roentgen Ray Society and Radiological So- 
ciety of North America, Palmer House, Chicago, IIl., 
Sept. 24-29, 1944. 

American COLLEGE oF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Annual Meeting: Stevens Hotel, 1c:00 a.m., June 
14, 1944. 

Section on Rapio.ocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Chicago, IIl., June 12-16, 1944. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

RADIOLOGICAL SociETY OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Joint Meeting of American 
Roentgen Ray Society and Radiological Society of North 
America, Palmer House, Chicago, III., Sept. 24-29, 1944. 

Rap1o.ocicat Section, BALtimorE Mepicat Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on MEDICAL AssociATION 
Secretary, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

RapIoLocicaL Section, Connecticut MepIcaL Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Rapio.ocy, State MEDICAL Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

Rapio.ocicat Section, Los ANGELEs County MEDICAL 
ASSOCIATION 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Section, SourHERN MEDICAL AssocIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brookiyn RoEntGEN Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

RaDIo.ocicaL Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

CuicaGo RoENTGEN Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CincinnaTI RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SociETY 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to April, inclusive. 

Da.ias-Fort WortH Roentcen Strupy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. 


Denver CLuB 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 
Detroir ROENTGEN Ray AND Rapivum Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripa RaDIoLocicaL Society 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 
Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 
RADIOLOGICAL Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month ata 
place designated by the president. 
RADIOLoGIcAL 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 
Kentucky RADIOLOGICAL SOCIETY 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp RapIoLocicaL Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
Lours1aANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
MILWAUKEE ROoENTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 
Minnesota RaDIOLoGIcaL Society 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 
NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M. 
at either Omaha or Lincoln. 
New ENGLAND RoentGEN Ray Society 
Secretary, Dr. Hugh F. Hare, Lahey Clinic, Boston, Mass. 
Meets monthly on third Friday, Boston Medical] Library. 
Rapio.ocicat Society or NEw JERSEY 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 
New York RoenTGEN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 
Nortu Caro.ina RoENTGEN Ray Socrety 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Dakota Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

CenTRAL New York ROENTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

RADIOLOGICAL SOcIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

PaciFic ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 


Annual meeting at Penn Alto Hotel, Altoona, Pa., May 13- 


14, 1944. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PirTsBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 p.M., October 
to June, Pittsburgh Academy of Medicine. 

RocuHEstER ROENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets monthly on third Monday from October to May, 
inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocxy Mountain RapDIo.ocica Society 
Secretary, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. 

Sr. Louis Society oF RADIOLOGIsTs 
Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June, July, August, and September, at a place designated 
by the president. 

San Dieco RoENTGEN Society 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at. 7:45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

SHREVEPORT RapDIoLocicaL CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SoutH X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RADIOLOGICAL 
Secretary, Dr. Herman Klapproth, Sherman, Texas. 

University or MIicHIGAN DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University or Wisconsin Rapio.ocicat ConFrERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VIRGINIA RaDIoLocicaL Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 
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X-ray Srupy or San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

CuBa 

SociEDAD DE RapioLocfa y FIsiIoTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


BritisH EMPIRE 

British InstiruTE OF RapioLocy INCORPORATED WITH 
THE RONTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 

SECTION OF RADIOLOGY OF THE RoyAL Society or MeEpt- 
(CONFINED TO MepIcAL MEMBERS) 
Meets on the third Friday of each month at 4:45 P.M. 
at the Royal Society of Medicine 1, Wimpole St., Lon- 
don, W. 1 

Facu.ty oF RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 

Section oF Rapio.ocy Mepicat ecrricity, Aus- 
TRALASIAN MEDICAL ConGREsS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

SEcTION OF RapioLoGcy, CANADIAN MEDICAL 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

RapDIoLocicaL Secrion, NEw ZEALAND BriTIsH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


SouTH AMERICA 
SociEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 


ConTINENTAL Europe 


SociEDAD EspANoLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Soci—TE SuIssE DE RADIOLOGIE (SCHWEIZERISCHE ROnrt- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SociETATEA ROMANA DE RADIOLOGIE sI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday i in 
ev ery month with the exception of July and August. 

Att-Russtan RoentTGEN Ray Association, LENINGRAD: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoEnTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 P.M. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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JOINT MEETING OF THE AMERI- 
CAN ROENTGEN RAY SOCIETY 
AND THE RADIOLOGICAL SOCI- 

ETY OF NORTH AMERICA 


Attention is again called to the Joint 
Meeting of the American Roentgen Ray 
Society and the Radiological Society of 
North America which is to be held at the 
Palmer House, Chicago, Illinois, September 
24 to 29, 1944. Plans are progressing satis- 
factorily and a very successful meeting is 
foreseen. Committees have been appointed 
which are looking after all of the details in 
connection with the meeting. 

The Coordinating Committee consists of 
Dr. L. C. Kinney, 1831 Fourth Avenue, 
San Diego 1, California, Dr. E. R. Witwer, 
Harper Hospital, Detroit 1, Michigan, and 
Dr. E. L. Jenkinson, St. Luke’s Hospital, 
Chicago, Illinois. Titles and abstracts of 
papers should be sent to Dr. Kinney or Dr. 
Witwer before July 1, 1944. 

Dr. Lawrence Reynolds, 110 Professional 
Building, Detroit 1, Michigan, is Chairman 
of the Committee on Commercial Exhibits. 
Those who have not already taken space 
in the exhibit and are interested in doing so 
should communicate with Dr. Reynolds at 
an early date. 

The Committee on Scientific Exhibits of 
which Dr. Clarence E. Hufford, 421 Michi- 
gan Street, Toledo, Ohio, is Chairman an- 
ticipates assembling an instructive and 
interesting exhibit. 

Dr. Warren W. Furey, 6844 Oglesby 
Avenue, Chicago, Illinois, is in charge of 
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the Refresher Courses which will begin on 
Sunday, September 24. These are always an 
important part of a meeting and it is cer- 
tain that this year they will prove of more 
than ordinary interest and educational 
value. 

The complete program of the meeting 
will be published in a future issue of the 
Journa-. In the meantime it is hoped that 
radiologists will make their plans to attend 
and that those who wish to takean active 
part in the meeting will communicate 
as soon as possible with those in charge of 
the arrangements. 


RADIOLOGICAL SOCIETY OF 
NEW JERSEY 

At the annual meeting of the Radiologi- 
cal Society of New Jersey held in Atlantic 
City on April 26, 1944, the following officers 
were elected for the ensuing year: President, 
Dr. J. H. Wyatt; Vice President, Dr. H. J. 
Perlberg; Secretary, Dr. H. R. Brindle; 
Treasurer, Dr. W. H. Seward; Counsellor, 
Dr. W. O. Wuester. 


AMERICAN BOARD OF 
RADIOLOGY 


The American Board of Radiology will 
conduct examinations on September 22, 23, 
and 24, 1944, at the Palmer House, Chi- 
cago, Illinois. Those wishing to be exam- 
ined at that time must have their applica- 
tion on file by August 1, 1944. 

B. R. 


Secretary 
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OF ROENTGEN AND 


RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 
SweeTseR, T. H. Retroperitoneal tumors in- 

fluencing the kidneys and ureters. 7. Uro/., 

May, 1942, 47, 619-631. 

The advent of intravenous and retrograde 
urography, exposing films in anteroposterior 
and lateral projections, has helped in the diag- 
nosis of retroperitoneal tumors, but the di- 
agnosis may still be difficult. The authors 
present 8 case reports to illustrate some of the 
difficulties. 

The first case was a sixteen year old boy with 
an abdominal mass and hematuria. A retro- 
grade pyelogram showed upward displacement 
of the right kidney and mesial displacement of 
the right ureter; operation revealed a retroperi- 
toneal neuro-epithelioma. The second case was 
that of a twenty-four year old woman with an 
obvious perinephric abscess. The sinus tract did 
not heal following drainage and a retrograde 
pyelogram showed the presence of the abscess 
and a hydronephrosis. Compression of the ure- 
ter was present, as well as forward and lateral 
displacement. This led to the impression of a 
retroperitoneal mass as the etiological factor in 
the whole picture. Operation revealed an un- 
differentiated, very malignant tumor compress- 
ing the ureter. 

The third case was a boy of fifteen who com- 
plained of recurrent abdominal pain, and swell- 
ing. Roentgenographic studies showed a retro- 
peritoneal tumor, containing calcium, which 
was displacing the kidney downward and the 
diaphragm upward. The stomach was displaced 
forward and to the right. A high diastolic blood 
pressure and periodic headaches suggested an 
adrenal medullary tumor. Operation disclosed 
an adrenal paraganglioma. The roentgen find- 
ings might have been simulated by a cyst of the 
tail of the pancreas. 

The fourth case was that of a sixty-six year 
old man who complained of lumbar pain, fre- 
quency and nocturia. An abdominal mass could 
be felt. The right ureter was displaced mesially. 
Operation revealed an adenocarcinoma of the 
colon, 

Case § was a twenty year old woman who 


complained of right flank pain. An intravenous 
urogram showed outward and downward dis- 
placement of the right kidney. The left ureter 
showed slight lateral displacement. The spleen 
was enlarged and several discrete cervical nodes 
were palpable. The diagnosis was Hodgkin’s 
disease and the abdominal mass was due to en- 
larged abdominal lymph nodes. A simple renal 
cyst was present which added to the confusing 
picture and raised the question of a primary 
renal tumor with metastasis to the lymph nodes. 

The next 2 cases showed displacement of the 
kidneys and ureters from enlarged lymph 
nodes due to metastases from primary tumors in 
the testicle and ureter respectively. The eighth 
case had a mass overlying the promontory of 
the sacrum which proved to be a hydrone- 
phrotic ectopic kidney. 

In conclusion, roentgenography has proved 
to be the greatest single aid in diagnosing these 
confusing cases.—R. M. Harvey. 


Prince, C. L. Malignant tumors of the sper- 
matic cord; a brief review with presentation 
of a case of angio-endothelioma. 7. Uro/., 
June, 1942, 47, 793-799: 

This case is the first angio-endothelioma of 
the spermatic cord and the seventy-fifth malig- 
nant tumor of the cord to be reported. The pa- 
tient was a white male, aged sixty-three, who 
had had a progressive swelling of the scrotum 
for fourteen months. Growth had been rapid for 
three months. Physical.examination revealed a 
mass arising from the upper pole of the testis 
which did not transmit light. A roentgenogram 
showed no calcification. 

At operation the contents of the left scrotum 
were removed en masse and a tumor of the 
spermatic cord was found which histologically 
proved to be an angio-endothelioma. Postopera- 
tive roentgen therapy was given. Twenty-seven 
months later the patient returned with apparent 
orbital metastases which responded readily to 
roentgen therapy. 

Seventy per cent of tumors of the spermatic 
cord are benign, according to Thompson; 71 of 
the reported 74 malignant tumors were sar- 
coma and only 3 carcinoma. The classification 
of tumors of the spermatic cord as proposed by 
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Hinman and Gilison is given by the author. 
They divide the tumors both benign and malig- 
nant into three groups: epithelial, mesoblastic 
and heterologous. The dermoids are included in 
the benign heterologous group and the terato- 
mas in the malignant heterologous group. The 
angio-endotheliomata, such as reported in this 
article by Prince, are supposed to arise in cells 
lining vascular and lymphatic channels. This 
should serve to put these tumors in the sarco- 
matous group because of mesoblastic origin. 

The differential diagnosis of spermatic cord 
tumors must include hernia, hydrocele, hema- 
tocele, spermatocele and testicular tumors. 

The treatment of a malignant cord tumor is 
thorough removal of the tumor, testis, epidi- 
dymis and as much of the cord as possible fol- 
lowed by postoperative deep roentgen therapy. 


—R. M. Harvey. 


Jewett, Hucu J., Stoan, Louise L., and 
SrronGc, GeorGe H. Does vitamin A defi- 
ciency exist in clinical urolithiasis? ¥. dm. 
M. Ass., Feb. 20, 1943, 727, 566-569. 

This investigation consisted in a clinical 
study of 20 patients and a microscopic examina- 
tion of 78 autopsy cases with urinary calculi. In 
the clinical group the authors attempted to se- 
lect reliable visual tests for vitamin A deficiency 
and have supplemented these subjective tests 
with the determinations of the level of vitamin 
A in the blood. In obtaining data, 20 patients 
with urolithiasis in the Brady Urological Insti- 
tute and 40 normal subjects comprising a con- 
trol group were given a series of tests. Deter- 
minations of the concentrations of vitamin A in 
the blood plasma were made in the 20 cases of 
urolithiasis and in 33 normal controls. 

In summary, the writers say that in none of 
these 98 cases was there any evidence of vita- 
min A deficiency. Although a vitamin A free 
diet produces widespread epithelial changes 
which may lead to the formation of urinary 
calculi in experimental animals, there is no 
positive proof that a “subclinical” vitamin A 
deficiency is an etiologic factor in urolithiasis in 
man.—S.G. Henderson. 


Tuompson, G. J., and Greens, L. F. Uretero- 
cele; a clinical study and a report of 37 cases. 
F. Urol., June, 1942, 47, 800-809. 

Excretory urography rarely demonstrates a 


ureterocele although it will reveal the ureterec- 
tasis and pyelectasis which may accompany it. 
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Most authors believe ureterocele to be congeni- 
tal in origin. Gottlieb believes that there are 
two causative factors—an abnormally narrow 
ureteral orifice and a weakness of Waldeyer’s 
sheath. 

Other congential deformities are frequently 
associated with ureterocele which supports the 
congenital theory of their etiology. Some cases 
are undoubtedly of congenital origin, and some 
of acquired origin. 

Two-thirds of the authors’ cases occurred be- 
tween the ages of thirty and fifty. The symp- 
toms are inconstant, with pain the most fre- 
quent. Other symptoms are hematuria, fre- 
quency, dysuria, etc. The cystoscopic picture 
may be confusing in the presence of associated 
inflammation and edema. 

In excretory urograms a ureterocele appears 
as a spherical or sausage-shaped filling defect 
in the bladder near the mouth of the ureter. 
Occasionally a surrounding halo is present. 
Stones may be present in the ureterocele. The 
authors, in a series of 21 cases studied by excre- 
tory urography, were able to make a diagnosis 
of ureterocele in only 4 cases on the urogram 
alone. The most common roentgen finding was 
an irregular dilatation of the lower third of the 
ureter which tapered to a point at the ureteral 
orifice. Although they did not find the excretory 
urogram of special value in making a specific 
diagnosis of ureterocele, the authors were able 
to demonstrate other congenital anomalies of 
the urinary tract, to estimate kidney function, 
to note secondary obstructive uropathies and 
to show stones within the ureteroceles. 

Treatment is not necessary in the absence of 
symptoms. Dilatation of the ureteral orifice 
may be of temporary benefit. The most satis- 
factory form of treatment is ureteromeatotomy. 
The results of treatment are entirely satisfac- 


tory.—R. M. Harvey. 


KRETSCHMER, HERMAN L. Stone in the ureter; 
clinical data based on S00 cases. Surg., Gynec. 
& Obst., June, 1942, 74, 1065-1077. 


This paper is based on a study of 500 un- 
selected patients with stone in the ureter, cover- 
ing a period from 1917 to I94I. 

Sex. Of the 500 patients studied, 400 were 
males and Ioo females. 

Age. Stone in the ureter is rare at the ex- 
tremes of life. Stone occurred with the greatest 
frequency in the third, fourth, and fifth dec- 
ades. 
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Location. The stone was located on the right 
side in 229 patients, on the left side in 259 and 
on both sides in 12. 

The Stone. (1) Number of stones: In the largest 
number of instances the symptoms are due to 
the presence of a single stone, 89.4 per cent of 
the present series. Multiple stones may vary 
greatly in number from 2 to 100 or more. (2) 
Size: Fortunately, most stones in the ureter are 
small. (3) Chemical composition of stones: 102 
stones were analyzed; in only 9 cases was only 
one element present. Calcium phosphate was 
the predominant element in 45 stones and cal- 
cium oxalate in 35. 

Symptoms and Signs. 

1. Pain was the first symptom in 88 per cent 
of the cases. It occurred at some time during the 
illness in 93.6 per cent. The pain usually radi- 
ates downward along the course of the ureter to 
the internal or external genitalia or upward into 
the renal area. The pain is usually very severe. 

2. Hematuria may be the first and only 
symptom of which the patient complains. 
Hematuria was present in 34.2 per cent at some 
time during the illness and in 4.6 per cent as the 
first symptom noted. 

3. Nausea and vomiting occurred in 46.2 per 
cent. Previous passage of stones was elicited in 
the history of 14.2 per cent of these patients. 

4. Other symptoms. Backache was present in 
37.2 per cent. Frequency of urination was noted 
in 42 per cent and burning in 30.4 per cent. 
Thirty-six per cent stated that pus had previ- 
ously been found in the urine. Chills and fever 
were present in 17.6 per cent. 

The Examination. 

1. Urinalysis. The findings were positive in 
83.43 per cent and negative in 15.56 per cent. 
The results of the urinary examinations were as 
follows: albumin in 24.4 per cent; sugar in 0.8 
per cent; red blood cells in 43 per cent; white 
blood cells in 69.2 per cent; casts in 7.6 per cent. 
The importance of repeated examinations can- 
not be overemphasized. 

2. Culture studies of the urine. Cultures 
were made in 385 patients of which 34.54 per 
cent were positive and 65.43 per cent were ster- 
ile. 

3- Blood pressure studies. These were normal 
except in patients in the older age group. 

4. Roentgen-ray observations. This begins 
with a plain roentgenogram. Positive reports 
were obtained in 95.79 per cent and negative 
reports in 4.21 per cent. The presence of a 
shadow along the course of the ureter warrants 
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further investigation to determine whether one 
is dealing with a stone or with an extra-uretera! 
shadow. This can be done by the use of a shad- 
owgraph catheter with a double exposure film 
and shift in the tube. In the case of very stout 
patients it is advantageous to use two films. 

5. Intravenous urography. In most cases it 
reveals dilatation of the ureter and of the kid- 
ney pelvis. Stone in the ureter is probably the 
most frequent cause of hydronephrosis. In some 
instances the urogram fails to visualize the out- 
line of the pelvis and ureter while an increased 
density of the kidney outline is shown. This is 
probably due to a temporary inhibition of 
function. 

6. Retrograde movement of stone. Because 
of this possibility a roentgenogram should be 
made on each patient just before operation. 
Retrograde movement of the stone occurred in 
10 patients in the present series. 

Treatment. (1) One hundred and twenty-eight 
patients passed their stones without treatment; 
196, with manipulation; and 114 were operated 
on. (2) Dangers of too frequent manipulation 
are stressed by the author. (3) A policy of 
“‘watchful waiting” in the average case is still 
desirable.—Mary Frances Vastine. 


Hiemstra, W., and Creevy, C. D. Tumors of 
the urinary bladder. Radiology, August, 1942, 
39, 175-183. 

This article is a report of 174 cases of tumor 
of the bladder treated at the University Hos- 
pitals, University of Minnesota Medical School 
from January 1, 1930 to December 31, 1939. 
They included 28 benign papillomas and 146 
carcinomas, $7 of which were papillary (39 per 
cent) and 89 infiltrating (61 per cent). Most of 
the carcinomas were too advanced to permit of 
radical operation. Tables and graphs are given 
showing the details of the treatment and re- 
sults. Cases without metastases showed a five 
year survival rate of 15.7 per cent and those 
with metastases only 5.3 per cent. Among 70 
cases of the infiltrating type the five year sur- 
vival rate was only 4.2 per cent. 

In the carcinoma cases the average duration 
of symptoms before reporting for treatment was 
2.3 years. This should be materially reduced by 
educating the public in regard to the early 
symptoms of carcinoma of the bladder and by 
bringing about better cooperation between the 
public and the physicians. Hematuria is the 
commonest first symptom and the public does 
not realize its seriousness. They should be 
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taught to report for examination on the ap- 
pearance of the slightest degree of hematuria. 
Increased frequency and dysuria were the next 
most frequent symptoms, being present in 
about one-third of the cases. Nocturia was 
present in about 15 per cent. Other symptoms 
occasionally seen were incontinence, a sense of 
incomplete emptying of the bladder, pain in the 
bladder region and renal colic. 

External irradiation has not proved as effec- 
tive as was hoped. In some cases the results may 
be improved by the careful use of radon and 
radium therapy. Contact and possibly super- 
voltage therapy may prove valuable.—Audrey 
G. Morgan. 


NERVOUS SYSTEM 
Tuompson, M. Neuroblastoma (sym- 
pathoblastoma or neurocytoma) of the 


suprarenal medulla. 4nn. Int. Med., June, 
1942, 76, 1206-1220. 


There are three types of tumor derived from 
the sympathetic nervous system of the supra- 
renal medulla: neuroblastoma, ganglioneu- 
roma and paraganglioma (chromaffin cell tu- 
mors). The author considers only the first type 
which occurs almost entirely in infants and 
young children and occasionally in young 
adults. 

He describes 3 cases in patients seventeen 
months, five years and eighteen years of age. 
Photomicrographs of the findings are given. 
The younger the patient, the less differentiated 
the cells in these tumors and the greater the 
malignancy. The patients generally grow pro- 
gressively worse and die. In these cases the 
periods of hospitalization were 40, 191 and 105 
days respectively. 

Pepper has claimed that these tumors 
metastasize only to the liver and Hutchinson 
that they metastasize to the bones, chiefly 
those of the skull. The clinical symptoms are 
the same in the two groups. Frew claims that 
tumors of the left suprarenal metastasize to 
bones through the blood and those of the right 
suprarenal to the liver through the lymphatics. 

The diagnosis depends largely on the meta- 
static lesions and the presence of an abdominal 
tumor. 

Contrary to generally accepted opinion, these 
tumors are radiosensitive and life may be 
prolonged by irradiation. In the second case of 
this series a total dose of 4,500 r was given and 
the abdominal tumor shrank from the size of a 
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child’s head to a nodule 3 X1.5 X1.5 cm. in size 
found on autopsy. There is no doubt that life 
was prolonged by the irradiation but autopsy 
showed marked aplasia or destruction of bone 
marrow. 

One case has been reported in which a pa- 
tient was alive fifteen years after operation but 
in general surgery is not successful in these 
cases.—Audrey G. Morgan. 


Hauser, Emit D. W. Neurofibroma (neuri- 
noma) of the foot. 7. 4m. M. Ass., April 10, 
1943, 727, 1217-1219. 

Hauser reports the case of an eleven year old 
girl who had pain in the ball of the right foot for 
six months. Roentgenograms did not aid in 
diagnosis. At operation a neurinoma (neurofi- 
broma) which was found attached to the plan- 
tar fascia was removed. Six months later the 
pain recurred. At the second operation a large 
sausage-shaped neurinoma (neurofibroma) was 
found beneath the plantar fascia and removed. 
The tumor was easily dissected from the tendon 
sheaths in the area and was traced up until it 
ended in the deep plantar nerve. 

Ewing states that this type of tumor affects 
mainly the larger nerve trunks and occurs in 
nearly all parts of the body, forming encap- 
sulated, slowly growing, firm or soft masses 
attached to the nerve trunk. They have a defi- 
nite tendency to recur locally from remaining 
tumor tissue if not completely removed and 
may become malignant and locally invasive 
following recurrence.—S. G. Henderson. 


SKELETAL SYSTEM 

KLEINBERG, SAMUEL, and Burman, M. S. 
Spondylolisthesis; report of 3 cases in adults 
with forward displacement of the vertebra 
below the level of the laminar defect. 
F. Bone & Foint Surg., Oct., 1942, 24, 899- 
gob. 


The authors state that it has been the con- 
sensus that the essential factor or sine qua non 
in spondylolisthesis is a bilateral defect separat- 
ing the posterior arch from the body of the 
vertebra. Moreover, according to all records, 
the slipping always occurred in the vertebra 
with the laminar defect. They report 3 cases 
which they consider unusual for the following 
reasons: 

1. The vertebra which became displaced was 
not the one with the laminar defect but the one 
below it. 
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2. In 1 of the cases, the laminar defect was 
apparently unilateral, the subluxation occurring 
with the apophyseal joint of the uninjured side 
as the center of rotation. 

3. In each instance, there was a trauma ade- 
quate to produce a fracture of the laminae; the 
symptoms appeared after the injury, and hence 
it seems possible that the slipping resulted from 
a laminar fracture—that is, that the spondy- 
lolisthesis was of traumatic origin. 

4. Although the patients were adults, the 
slipping in each instance was only mild. 

5. In 2 of the patients, the laminar defects 
appeared identical in location and extent, and 
there was a similar displacement and rotation 
of the posterior arches. 

The authors remark that it remains for future 
experience to determine whether these findings 
necessarily indicate that the laminar defect is 
congenital, and militate against the suggestion 
that the spondylolisthesis is of traumatic origin. 
—R. S. Bromer. 


Lyon, Ernst. Intercalary bones of the inter- 
vertebral disc. ¥7. Bone & Foint Surg., Oct., 
1942, 24, 805-811. 


Lyon defines the intercalary bone of the inter- 
vertebral disc as an osseous formation com- 
pletely surrounded by the tissue of the inter- 
vertebral disc; that is, it is interposed between 
the two vertebral bodies. Intercalary bones are 
irregularly shaped, isolated osseous formations 
and are usually found in the anterior peripheral 
portion of the disc. They occur in older individ- 
uals who suffer from spondylosis and are found 
mainly in the discs of the lumbar region, al- 
though they are occasionally encountered in the 
thoracic and cervical portions of the spinal 
column. 

On roentgenographic examination, the pos- 
teroanterior view reveals irregularly outlined, 
small or larger shadows in the intervertebral 
space, in the neighborhood of the vertebral 
corner. They are usually situated between two 
opposite spondylotic osteophy tes. The lateral 
view shows them as homogeneous, triangular 
shadows, the size of a rice kernel or even larger, 
situated in the anterior portion between the 
upper and lower edges of two adjacent bodies. 
They sometimes touch the edge of the vertebral 
body and may approach two opposite spondy- 
lotic osteophytes. An open space usually ap- 
pears between these shadows and the vertebral 
surface. 
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Considering the high incidence of spondylo- 
sis, these bones provide a rare accidental finding 
of only secondary importance. Symptoms, if 
any are present, are not characteristic of the 
condition. There are no particular symptoms 
definitely connected with the presence of the 
intercalary formations. They do not occur as 
the sequel to an accident and they represent 
the ultimate stage of a curative process in a 
lesion of the outer portion of the disc and of the 
nucleus pulposus, which has been present for a 
considerable time.—R. S. Bromer. 


Baker, Lenox D. Rhizomelic spondylosis; 
orthopaedic and roentgen therapy. 7. Bone & 
Foint Surg., Oct., 1942, 24, 827-830. 


Baker in this report describes the apparatus 
and routine used in 22 cases of rhizomelic spon- 
dylosis treated by roentgen therapy combined 
with well established orthopedic measures. The 
therapy was directed at alleviating pain, relax- 
ing muscle spasm, and correcting deformities, 
with the hope of arresting the disease. Baker 
employed the principles outlined by Swaim 
which consisted of gradual hyperextension of 
the spine, relaxation of muscles, corrective exer- 
cises to straighten the spine and increase chest 
expansion, and immobilization of the spine to 
hold the correction. Swaim believed that the 
trauma of use plus continued muscle spasm 
served to keep the disease active, and to keep 
the involved tissues in an inflamed condition 
during convalescence. He used plaster of paris 
on leather body jackets to obtain complete 
immobilization which he did not believe was 
accomplished by the popular type of spinal 
braces. 

Baker found that in a majority of patients 
severe pain was usually present during the early 
period of treatment. The addition of roentgen 
therapy gave an early alleviation of pain with 
relief of muscle spasm and it allowed rapid cor- 
rection of deformities and more vigorous at- 
tempts at restoration of muscle balance. The 
roentgen therapy, if not contraindicated, was 
given over either the entire spine or the in- 
volved area, depending on the clinical findings. 
Two hundred kilovolts were used in treating 
areas of about § by 15 cm; 150 r was given over 
one or more areas daily for three to five treat- 
ments; if necessary, the dosage was repeated 
after three to six weeks. 

The average length of hospitalization with 
the combined therapy was ten days. The cor- 
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rection of deformities, thus far, has been 
satisfactory. In the cases treated, follow-up 
roentgenograms showed no increased calcifica- 
tion in the spinal ligaments and the patients as 
a whole maintained the increase which had been 
obtained in the range of motion. The most sat- 
isfactory results were obtained in the early 
cases but surprisingly good improvement was 
noted in some of the patients in whom marked 
deformity and advanced 
present.—R. S. Bromer. 


calcification were 


Hart, VERNON L. Primary genetic dysplasia of 
the hip with and without classical dislocation. 
F. Bone & Foint Surg., 1942, 24, 753-771. 


‘ Classical congenital dislocation of the hip is 
secondary to a primary genetic dysplasia of the 
hip, or flat acetabulum, and develops during 
intra-uterine life, or in the course of the first or 
second year of postnatal life. Dislocation is a 
consequence of the primary dysplasia or “‘flat 
socket”; it is a secondary and incidental phe- 
nomenon. It has been difficult to explain geneti- 
cally congenital hip dislocation. An individual 
does not inherit the condition but does inherit 
a primary defect, or hip dysplasia, which pro- 
duces anatomical and physiological alterations 
of the joint which is called the “‘flat socket.”’ To 
make a true genetic investigation of hip disloca- 
tion, roentgenographic consanguinity studies 
are essential according to Hart’s opinion. In his 
investigation he found it cannot be sex‘linked 
because it is observed to pass from father to 
son. There is no “dislocation” gene but there is 
a “hip dysplasia” gene. The gene involved is 
not a recessive gene but is a dominant one. 

Hart believes that dysplasia of the hip with- 
out dislocation is a distinct clinical and roent- 
genographic entity, and should be included in 
textbooks in the chapter on classical dislocation, 
because the two entities have the same genetic 
etiology. Dysplasia of the hip without disloca- 
tion occurs more frequently and may be more 
disabling than classical dislocation. Acclivity of 
the roof of the acetabulum is the primary an- 
atomical feature of a dysplastic hip joint. Hip 
dysplasia refers not only to the acetabulum, but 
also to all joint-forming parts of the hip joint. 
Primary hip dysplasia can lead much more 
easily to complete dislocation in the female 
than in the male. The condition with disloca- 
tion on one side is frequently associated with 
dysplasia without dislocation on the opposite 
side. It may remain asymptomatic for many 
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years; in some individuals it may never be 
shown clinically. The extreme disability ob- 
served in some individuals is caused by trau- 
matic arthritis of the hip joint resulting from 
mechanical factors of instability and incon- 
gruity. 

Hart emphasizes proper roentgenographic 
technique to prevent distorted views and er- 
roneous measurements of the hip joint. The 
patient must be relaxed and placed flat on the 
back. The lower extremities should be in con- 
tact, the hips extended, and the patellae facing 
directly forward. The roentgen tube must be 
centered in the midline of the body and directly 
over the superior border of the symphysis pubis. 
Roentgenographic diagnosis of hip dysplasia 
without dislocation is very difficult during the 
first months of life, and the condition is rarely 
recognized except where the routine examina- 
tions of the newborn are made. Most often it is 
dislocation of the opposite hip which leads to 
its discovery. 

The following hip joint lesions may at times 
require careful study for differentiation from 
primary hip dysplasia: coxa plana or Legg- 
Perthes’ disease, epiphyseal separation, tuber- 
culosis, infectious arthritis, hypertrophic ar- 
thritis and aseptic necrosis. To these should also 
be added: late septic hip joint, neoplasm, neu- 
rotrophic lesions, old fracture-dislocations, and 
endocrine dysfunction. 

The article is well illustrated with roentgeno- 
grams and the treatment is described in detail. 
The patient may be relieved of pain and dis- 
ability by conservative treatment and surgical 
measures.—R. S. Bromer. 


CompeEreE, Epwarp L., and WALLAcE, GEORGE. 
Etiology of aseptic necrosis of the head of 
the femur after transcervical fracture. 7. 
Bone & Foint Surg., Oct., 1942, 24, 831-841. 


The incidence of non-union resulting from 
treatment of intracapsular fractures of the hip 
by methods of internal fixation has been found 
to be very high. The primary etiological factor 
in aseptic necrosis is disruption of the blood 
supply to the head of the femur. The develop- 
ment of techniques for obtaining satisfactory 
lateral roentgenograms of the hip has undoubt- 
edly resulted in more accurate reduction of 
transcervical fractures. The authors planned an 
experiment to try to determine whether or not 
immediate reduction and complete immobiliza- 
tion by internal fixation of the fragments would 
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influence favorably the incidence of aseptic 
necrosis of the head of the femur. 

In the experiments carried out, necrosis with 
collapse of the weight-bearing portion of the 
cortex of the head occurred in 2 of 6 cases fol- 
lowing accurate reduction of the fracture and 
pinning of the fragments, although the fracture 
united. In these 2 cases the head of the femur 
may have been viable when union occurred but, 
with partially depleted blood supply, the mini- 
mal traumata of continued use and weight 
bearing may have resulted in the necrosis and 
disintegration. 

Compere and Wallace conclude that necrosis 
of the head of the femur occurs less often if the 
fracture of the transcervical neck is immedi- 
ately and accurately reduced and adequately 
immobilized. The prognosis for survival of the 
head of the femur is definitely less satisfactory 
if the reduction of the fracture is not anatomi- 
cally correct or if pinning of the fragments is not 
adequate for complete immobilization. 

They found that death of the head of the 
femur when the fracture was neither reduced 
nor immobilized occurred in g of the 12 hips 
studied. It is possible, they believe, that weight- 
bearing activity and friction between the frag- 
ments may have ruptured the blood vessels 
that were left intact after fracture in a portion 
of the posterior capsule. However, this theory 
does not explain the difference in incidence of 
necrosis in cases in which the head was pinned 
without accurate reduction and in those in 
which the head was pinned in an anatomically 
correct position. 

The union of a fracture of the neck of the 
femur, regardless of the method of reduction or 
of immobilization, does not constitute of itself 
an end-result. The condition of each head of 
the femur should be studied at intervals for at 
least five years after union and beginning 
weight bearing by those surgeons who are quali- 
fied by training and experience to recognize 
roentgenographic changes and to interpret 
them in terms of pathological processes such as 
aseptic necrosis.—R. S. Bromer. 


Herke, Hans W., and Turner, VERNon C. 
The obturator sign as the earliest roentgeno- 
graphic sign in the diagnosis of septic arthri- 
tis and tuberculosis of the hip. ¥. Bone & 
Foint Surg., Oct., 1942, 24, 857-869. 


In the anteroposterior roentgenographic ex- 
amination of the pelvis and hip, a soft tissue 
shadow may be seen just medial to the ace- 
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tabulum on the inner aspect of the pelvis. The 
border of this shadow ordinarily starts from a 
point lateral to and below the lower pole of the 
sacroiliac joint, follows the line of the pelvic 
inlet downward over the acetabulum, and dis- 
appears behind the upper ramus of the pubis. 
This shadow in normal children measures from 
2 to 8 mm. at its widest point. Usually the shad- 
ow on one side corresponds in width to the 
shadow on the other. There may be, however, a 
minimal difference in width of this shadow in 
normal individuals. It has been noted that cer- 
tain changes occur in the contour of this shadow 
in cases of septic arthritis and in tuberculosis of 
the hip. The authors’ purpose in their study re- 
ported in this paper was to determine the an- 
atomical basis of this shadow and its impor- 
tance in the early roentgenographic diagnosis of 
pathological conditions about the hip. 

Hefke and Turner believe that the obturator 
internus muscle has been definitely proved to 
be the substratum of the shadow. The fibers of 
the obturator internus were laid bare in a post- 
mortem specimen, and a wire was placed along 
its medial border. This corresponded exactly to 
the position of the border of the shadow as seen 
in all the roentgenograms. In regard to the 
pathological changes underlying the variation 
of the shadow in septic arthritis, the tendon of 
the obturator internus passes immediately ad- 
jacent to the capsule of the hip, and extension 
of the inflammatory process may well lead to a 
roentgenographically visible swelling of the 
obturator muscle. 

In a small number of cases it was noted that 
the obturator shadow was obscured. After 
making the study the conclusion was reached 
that an obscured obturator shadow is a positive 
finding indicative of pathological changes in the 
hip joint. They also believe the widening, the 
changes in contour, and the obscurity of the 
border, may be compared with the well known 
changes of the psoas shadow seen in roentgeno- 
graphic examination of a psoas abscess, peri- 
nephritic abscess, or other inflammatory process 
overlying, or in contact with, the psoas muscle. 

They advise the use of the usual technique 
for routine roentgenograms of the pelvis. No 
special advantage was shown in the use of soft 
tissue technique. Care must be taken that the 
pelvis is level or one obturator may be thrown 
into higher relief than the other one. They 
found that in some cases it was advantageous to 
obtain an anteroposterior view of the pelvis 
with the hips in marked abduction, flexion to 90 


Vot. 51, No. 6 


degrees, and marked external rotation (so-called 
“frog position,” frequently used in obtaining 
lateral views of the hip joint) which seemed to 
bring the obturator shadow into greater relief. 
They conclude that in certain types of patho- 
logical conditions of the hip joint the obturator 
shadow becomes obscured, or it becomes wid- 
ened with a more curved border. The greatest 
value of the sign is in early roentgenographic 
diagnosis of septic hip disease. It is of some im- 
portance in early diagnosis of tuberculosis of 
the hip. It was not present in fractures about 
the hip, osteochondritis, slipping of the capital 
epiphysis, rheumatic fever with clinical involve- 
ment of the hip, osteomyelitis of the pelvis not 
involving or neighboring the hip joint and soft 
tissue infection about the thigh with marked 
inguinal lymphadenopathy.—R. S. Bromer. 


WEAVER, JAMEs B. Calcification and ossifica- 
tion of the menisci. ¥. Bone & Foint Surg., 
Oct., 1942, 24, 873-882. 


Weaver reports 2 cases of calcification of the 
menisci of the knee joint. In addition to his 2 
cases, he found reports of 76 others in the lit- 
erature. Primary or non-traumatic and second- 
ary or traumatic calcifications are two separate 
and distinct entities that have little in common 
except the presence of calcium. The primary 
type occurs in older individuals, the secondary 
in younger. There was a preponderance of males 
in the series of cases in both types. Both meni- 
sci of both knees were affected in cases of the 
primary type, but only one meniscus in each 
knee was affected in cases of the secondary type. 

In the primary cases, the calcium is laid down 
in parallel layers starting at the periphery of the 
cartilage and involving the entire length. The 
meniscus is smooth. The secondary cases show a 
localized zone of calcification, usually in one 
end or the other, and of the central type. This 
calcium piles up, causing a roughening and en- 
largement of the part of the cartilage affected. 

In the roentgenogram, the primary type 
shows a waferlike aspect of the cartilage in the 
anteroposterior view and wedge-shaped shad- 
ows at each end of the meniscus in the lateral! 
view. This suggests a diffuse calcification of all 
four menisci, although these areas may vary in 
size and density according to the age of the 
lesion. Calcification may be revealed in individ- 
ual menisci at various times in the same pa- 
tient. The roentgenographic appearance is 
characteristic and diagnostic. The secondary 
type shows a localized piling up of calcium, 
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rough in outline, which might be confused with 
a joint mouse or ossification in the cartilage. 
The picture is not diagnostic. 

In many instances primary calcification pro- 
duces no symptoms. In some cases, symptoms 
such as pain, swelling, limitation of motion and 
occasionally hydrops, are severe enough to ne- 
cessitate removal of the cartilage. Pain, swelling 
and limitation of motion are the principal symp- 
toms of the secondary type. Hypertrophic ar- 
thritis, both in the affected joints and in other 
joints, was almost a constant finding in the pri- 
mary cases. 

Weaver states that in the primary type, the 
treatment is symptomatic. Excision of carti- 
lage is infrequently necessary. Spontaneous 
cures were numerous in the reports in the lit- 
erature. Extirpation is always necessary in the 
secondary type. 

Ossification of the semilunar cartilage is a 
condition closely allied to calcification of the 
cartilage and may be a sequela to calcification. 
The symptoms, roentgenographic appearance, 
and treatment of secondary ossification are 
practically the same as in secondary calcifica- 
tion. Weaver found no evidence that primary 
calcification is a precursor of secondary ossifica- 
tion. He is of the opinion that many cases of 
secondary calcification do not progress to ossi- 
fication. The cases of secondary ossification re- 
ported by Wollenberg, Eck, and Weaver are 
unquestionably true examples of heterotopic 
bone formation, and the other cases reported 
are probably in the same category.—R. 8. 
Bromer. 


Freup, and SLospopy, Lawrence B. 
Symphalangism; a familial malformation. 
Am. F. Dis. Child., April, 1943, 65, 550-557. 


Symphalangism results from failure of an in- 
terphalangeal joint to form. There may be com- 
plete or partial lack of development of the joint. 
When the interphalangeal joint is entirely ab- 
sent, there is no dividing line between the two 
phalanges. They appear, rather, as a single long 
phalanx with a common bone marrow cavity. 
The trabecular structure of the bones is changed 
to conform to the new stresses of pull and pres- 
sure. When the interphalangeal joint is devel- 
oped slightly, there are two distinct bones and 
two bone marrow cavities. The ligaments are 
shorter than normal and there is a solid fibrous 
connection between the two bones. Motion is 
impossible. When the development of the inter- 
phalangeal joint has progressed a little further 
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some bending and stretching become possible. 

In the family reported in this paper, the 
family tree covered four generations. Nine of 10 
members of the family were known to have 
symphalangism. This illustrates the dominant 
character of the inherited malformation. The 
roentgenograms which are reproduced in the 
paper illustrate varying degrees of the condition 
and demonstrate the manner in which the vari- 
ous stages of articular differentiation occur dur- 
ing the life of the embryo. The earliest change is 
a constriction of the phalangeal beam. This 
progresses until only a central bony bridge re- 
mains. This bridging becomes less distinct and 
then invisible, and then a normal joint space is 
formed. The process may be stopped at any 
point before complete differentiation with re- 
sulting symphalangism.—R. S. Bromer. 


Stone, SAMUEL. Osteomyelitis of the long 
bones in the newborn. 4m. F. Dis. Child., 
Oct., 1942, 64, 680-688. 


There are few reports of osteomyelitis of the 
long bones in the newborn. Osteomyelitis in the 
newborn child appears to be a benign disease; 
but when it is a manifestation of sepsis, the 
prognosis is more grave and depends on the 
severity of the septic process. Stone reports 4 
cases in which the striking feature was the be- 
nign course of the disease. Characteristic were 
the quick healing of the osseous lesions, as ob- 
served in the roentgenograms, the rapidity of 
subperiosteal new bone formation, the short 
duration of discharge from sinuses and the 
quick healing of the operative wounds. In none 
of his patients did sequestration occur. None of 
his infants was acutely ill, and the admission to 
the hospital was usually sought because of 
localized swellings of the extremities or dimin- 
ished motion of the arms and legs rather than 
because of severe systemic symptoms. The gen- 
eral condition of the infants remained good; 
they took their feedings well and gained weight. 
The operative procedures were limited to inci- 
sion and drainage of palpable localized abscess- 
es without involving the bone. Green and Shan- 
non ascribed the benign course of osteomyelitis 
in infants to the peculiar anatomy of the bone 
at this age. According to them, the vascular 
spaces of the bone are larger and the bone is of 
spongy texture and less rigid than in older 
children. The thin cortical bone at the metaph- 
ysis allows freer communication between the 
marrow and the subperiosteal spaces and thus 
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provides a mechanism for decompression of pus 
from the metaphysis and the marrow to the sub- 
periosteal spaces. The periosteum is more loose- 
ly attached in infants, and this further aids 
decompression. Rupture of the periosteum, 
with decompression of pus, also makes for ab- 
sence of gross sequestration. The problem in 
treatment, as with osteomyelitis in older chil- 
dren, is to tide the patient over the period of 
bacteriemia. The treatment of the osseous lesion 
is of secondary importance.—R. S. Bromer 


BarBer, C. GLenn. Osteochondrosis deform- 
ans tibiae; nonrachitic bow leg in children. 
Am. F. Dis. Child., Nov., 1942, 64, 831-842. 


Barber states that at the time of writing the 
most common cause of development of bow leg 
during childhood in his community is osteo- 
chondrosis of the medial tibial condyle. He be- 
lieves that the reason the condition has not 
been more widely recognized is due to the fact 
that it has been described by a diversity of 
names in previous reports. Since Blount called 
attention to it as a cause of acute bending of the 
legs in children, he has encountered no less than 
a dozen cases in which the deformity might be 
rightfully attributed to osteochondrotic changes 
in the tibial epiphyses. Although the children 
had received adequate amounts of vitamin D 
and although other evidence of rickets was 
wanting, the parents had either been told or 
were of the opinion that the deformities of the 
legs were due to that disease. 

The roentgenographic and pathologic changes 
are like those of coxa plana and those in the 
many bones similarly involved elsewhere but 
are quite different from those of rickets. When 
the tibial condyles are involved, two distinct 
types occur. These two types are dependent on 
the age at which the condition becomes mani- 
fest, and they have been designated as the in- 
fantile and adolescent types of the disease de- 
nominated by the less cumbersome though 
more grossly descriptive term “‘tibia vara.” _ 

In cases of infantile type a history of normal 
development, except for some overweight, for 
one or two years is usually obtained. The de- 


_formity occurs bilaterally and when mild may 


disappear on one or both sides spontaneously. 
When it is unilateral there is a limp in walking, 
and when it is bilateral there is a waddle. When 
the deformity occurs during infancy, a bulbous 
enlargement of the medial tibial condyle is pal- 
pable on physical examination and visible in the 
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roentgenogram. This beaklike projection at the 
metaphysis has been shown to contain islands 
of cartilage. Faulty growth of the upper tibial 
epiphyseal cartilage and delayed ossification of 
its medial half result in a wedge-shaped deform- 
ity of the epiphysis. The lower tibial epiphyseal 
cartilage occasionally shows similar though less 
pronounced changes; if this occurs, some lateral 
bowing just above the ankle may appear. Else- 
where the tibial shaft is perfectly straight. 

The onset of the adolescent type is between 
the ages of six and twelve years in previously 
normal children. The deformity usually occurs 
on one side only. The adolescent type looks 
different in the roentgenogram. It is an arrest 
of growth rather than a dysplasia. The roent- 
genographic appearance of the infantile type 
gradually changes to that of the adolescent 
type, so that the two can be distinguished later 
only by the history. Recurvation at the knee 
and relative flatfoot are present, irrespective of 
the age. 

The treatment of osteochondrosis deformans 
tibiae depends on the stage at which it is insti- 
tuted. Measures to prevent further deformity or 
to correct existing deformity, even when ex- 
treme, have proved effective during the plastic 
stage of the condition. When deformity is dis- 
abling or unsightly after the osteochondrosis 
has become arrested, tibial osteotomy is advis- 
able. However, if it is performed before arrest 
is assured, recurrence of the deformity is to be 
expected.—R. S. Bromer. 


BRAKELEY, EvizaBeru. Late rickets. 4m. F. 
Dis. Child., Feb., 1943, 65, 314-319. 


A case of late rickets in a girl aged eleven is 
reported. Active rickets after two years of age 
is uncommon, and only a few cases have been 
reported of its occurrence in older children who 
have been extremely resistant to treatment and 
who required massive doses of vitamin D before 
cure was accomplished. In the case reported in 
this article, healing began after three months, 
following a daily dose of 40,000 U. S. P. units of 
vitamin D. The child continued to show ex- 


treme decalcification of bones, a high serum cal- 


cium level, a low level of serum phosphorus and 
a high serum phosphatase level for fifteen 
months after healing of the rickets. It was be- 
lieved that she had a fairly high degree of hy- 
perparathyroidism secondary to the rickets, 
although no parathyroid glands were found on 
operation. Gradual improvement followed irra- 
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diation of the neck in the region of the parathy- 
lowed by the same dosage twenty-three days 
later to the left side of the neck. It is impossible 
to prove, however, whether the gradual in- 
crease in the calcification of the shafts of the 
bones and the return to normal values of serum 
calcium, phosphorus and phosphatase were a 
result of the irradiation or would have occurred 
without further treatment.—R. S. Bromer. 


BLOOD AND LYMPH SYSTEM 


CHAMBERLAIN, Francis L. Diseases of the 
lesser circulation. Radiology, August, 1942, 
39, 151-1$2. 


Regulation of the lesser circulation differs 
from that of the greater circulation and these 
differences must be known in order to under- 
stand diseases of the lesser circulation. The 
most important abnormal condition in the 
lesser circulation is hypertension, which is most 
frequently caused by failure of the left ventri- 
cle. This causes engorgement from backing up 
of the blood in the pulmonary circuit. If the 
right ventricle fails at the same time this en- 
gorgement does not occur. Other less frequent 
causes of pulmonary hypertension or engorge- 
ment are mitral stenosis, and congenital, trau- 
matic or syphilitic left-to-right heart shunts. 

Pulmonary hypertension is usually associated 
with pulmonary engorgement because of the 
large diameter of the pulmonary capillaries. 
This explains the variability in the roentgeno- 
gram of the lung in the common types of heart 
disease. It also explains why enlargement of 
the heart must take place before pulmonary 
hypertension with its attendant dyspnea and 
other symptoms can occur. It explains the in- 
creased density and size of the hilar shadows, 
increased lung markings and the radiopaque 
appearance of the lung fields proper. 

Diseases of the lesser circulation character- 
ized by intrinsic or extrinsic obstruction of the 
pulmonary vessels (cor pulmonale) may be 
acute, subacute or chronic. The clinical signs 
may differ from those of pulmonary hyperten- 
sion due to the relative absence of pulmonary 
engorgement. There may be no rales and the 
lung fields may be unusually radiolucent. But 
roid glands. The dosage given at the first treat- 
ment was 800 r to the right side of the neck, fol- 
underlying lung disease may confuse the pic- 
ture. Cyanosis is usually more marked and in 
the chronic types the fingers and toes may be- 
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come clubbed and polycythemia may develop. 
-Audrey G. Morgan. 


STEINBERG, M. F., GrisuMman, A., and Suss- 
MAN, M. L. The angiocardiographic demon- 
stration of an arteriovenous fistula. Surg., 
Gynec.  Obst., July, 1942, 75, 93-96. 

The roentgen demonstration of peripheral 
arteriovenous fistulas has been accomplished by 
the introduction of radiopaque substances 
through direct arterial punctures. A simpler 


method is available through the application of 


the angiocardiographic technique. This con- 
sists of the rapid introduction of diodrast 70 per 
cent through a special needle into an antecubi- 
tal vein, making serial roentgen exposures which 
may be recorded either fluorographically or 
roentgenographically. 

A case is described in which the clinical pic- 
ture was unmistakably that of an arteriovenous 
fistula of the subclavian or axillary vessels. 
However, more accurate localization of its site 
was considered desirable before operative inter- 
vention because the surgical approach for a 
fistula between the subclavian vessels would be 
transthoracic while that for a fisutla between 
the axillary vessels would be entirely extra- 
thoracic. Two injections of 30 cc. of diodrast 70 
per cent were given; the first into the left ante- 
cubital vein, the second into the right antecubi- 
tal vein. Roentgenograms were taken rapidly 
with the roentgen tube centered over the supra- 
clavicular region, shoulder, and upper arm. In- 
jection of the involved side definitely estab- 
lished the identity and size of the left axillary, 
subclavian and innominate veins and the axil- 
lary artery. It was evident that the opaque 
material must have reached the axillary vein 
directly from the axillary artery at a point near 
their origins, since both of these vessels were 
simultaneously visualized. It was likely that the 
actual fistula was present at a point proximal 
to the origin of the axillary vessels. The third 
portion of the subclavian artery was therefore 
designated as the probable site of the fistula.— 
Mary Frances Vastine. 


Watson, James R., Licury, J. M., Hit, J. M., 
and Mitter, R. B. The use of venograms for 
the localization and study of arteriovenous 
fistula. Surg., Gynec. & Obst., June, 1943, 76, 
659-664. 

Venograms were performed on 3 patients 
with arteriovenous fistulas. These cases are re- 
ported in the article. 

In traumatic arteriovenous 


fistula, the 
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changes in the vein consist of hypertrophy and 
dilatation. The dilatation may be diffuse and 
extend for some distance proximal to the level 
of the fistula or it may be maximal locally at the 
site of the fistula. As long as the valves remain 
competent, no changes are apt to occur in the 
venous trunk distal to the fistula. Dilatation in 
the distal portion is uncommon for the arterial 
blood, taking the course of least resistance, 
passes through the fistula and into the proximal 
vein. The essentially normal status of the in- 
volved vein distal to the level of the fistula 
makes it readily adaptable for venography. 

Indications for Venography. 

1. Demonstration of fistulas at or proximal 
to the roots of the extremities where injection of 
the artery (arteriogram) above the level of the 
fistula would be difficult or even impossible 
because of its anatomical position. 

2. Venography might be used in conjunction 
with arteriography when the presence of multi- 
ple fistulas is suspected. 

3. In cases in which arteriography or venog- 
raphy could be used, venography has the ad- 
vantage of permitting the use of media which 
are inert when injected into the venous circula- 
tion and which are readily excreted by the kid- 
neys. 

In their summary, 
following statements: 

1. Studies of the venograms in each instance 
showed the vein distal to the fistula to be nor- 
mal. 

2. The venograms demonstrated a marked 
difference in the collateral venous circulation 
between 1 case in which the vein had been 
ligated distal to the fistula at the time of injury 
for control of hemorrhage and 2 cases in which 
this had not been necessary. 

3. Ligation of the vein distal to the fistula 
appears to have the same beneficial effect on the 
extremity that ligation proximal to the fistula 
has on the heart.—Mary Frances Vastine. 


the authors include the 


ROENTGEN AND RADIUM THERAPY 


WEED, L. A., A. P., MEISTER, 
E. J., and IsEnnour, Rocer. The effect of 
therapeutic doses of x-ray on infections and, 
inflammations; experimental studies. Surg., 
Gynec. & Obst., Aug., 1942, 75, 157-160. 


Part of the data for this paper was obtained 
at the State University of Iowa and the re- 
mainder at the Indiana University Medical 
Center. The summary and conclusions reached 
are: 


om 


| 
f 


Voi. 51, No. 6 


(1) In guinea pigs roentgen irradiation had 
no beneficial effect in the treatment of gas gan- 
grene due to Clostridium welchii. 

(2) Roentgen irradiation was ineffective in 
reducing the number of viable vegetative forms 
of a two hour culture of Clostridium welchii. 

(3) Roentgen irradiation was ineffective in re- 
tarding the rate of growth of Clostridium 
welchit. 

(4) Roentgen irradiation did not prevent the 
development of hemolysin or dermonecrotic 
toxin of Clostridium welchii. 

(5) Roentgen irradiation would not prevent 
the development of dermonecrosis even if used 
before or immediately after the injection of 
Clostridium welchii toxin. 

(6) Roentgen irradiation would not inacti- 
vate either the hemolysin or dermonecrotic 
toxin when applied in vitro. 

(7) Roentgen irradiation would not inacti- 
vate in vitro either the hemolysin or dermone- 
crotic toxin of Staphylococcus aureus. 

(8) Roentgen irradiation would not inactivate 
in vitro the toxin of Corynebacterium diphthe- 
riae. 

In no experiment has any real effect been 
demonstrated with doses of roentgen rays even 
beyond that permitted for human therapy. 
Mary Frances Vastine. 


Medical Uses of Radium; summary of reports 
from experimental research centers for 1940. 
Edited by the Joint Radiology Committee of 
the Medical Research Council and the Brit- 
ish Empire Cancer Campaign. Brit. F. 
Radiol., Feb., 1942, 75, 56-62. 

This is a continuation of the series of articles 
on Medical Uses of Radium which has been is- 
sued by the Medical Research Council for 
many years. It describes the work of the Ra- 
dium Beam Therapy Research Team in Lon- 
don, including a study of roentgen-ray and 
gamma-ray effects. The construction of the 
pressure-insulated two-million volt electro- 
static generator is proceeding satisfactorily ana 
further experiments have been made on the 
properties of moulded bakelite-graphite mix- 
tures to which traces of heavy elements have 
been added. A mixture containing calcium 
fluoride has proved better than the ones previ- 
ously used. The Royal Cancer Hospital in Lon- 
don reports work on the spatial distribution of 
radiation during radium treatment. The Mount 
Vernon Hospital of Northwood reports a 
method of measuring very small partial dis- 
charges of a condenser dosimeter. The Strange- 


Abstracts of Roentgen and Radium Literature 777 


ways Research Laboratory in Cambridge re- 
ports generalizations on the biological actions 
of radiation, the inactivation of plant viruses by 
radiation, the production of chromosome ab- 
normalities in irradiated plant material, the ef- 
fect of gamma rays on normal embryonic cells 
in vivo and the quantitative biological analysis 
of human biopsies. The Department of Medi- 
cine of the University of Cambridge reports on 
the measurement of the effects of roentgen and 
gamma irradiation on normal and malignant 
cells by means of ultraviolet photomicrography. 
Dr. Gray and Dr. Read of the Mount Vernon 
Hospital, Northwood, report on the biological 
effects of ionizing radiations, the summation of 
neutron and gamma-ray effects, the neutron 
irradiation of mouse tumors i” vivo and in vitro 
and the lethal effect of alpha radiation on bean 
roots. The Barnato Joel Laboratories of the 
Middlesex Hospital, London, report on the ef- 
fects of irradiation on rabbits’ ovaries, using 
radon instead of radium.—Audrey G. Morgan. 


Witson, C. W. Method of “dose-finding”’ for 
combinations of rectangular radiation fields. 
Brit. F. Radiol., May, 1942, 75, 145-149. 
The methods of dose-finding heretofore in 

use have applied only to circular fields. In this 

article a method of representing the three-di- 
mensional distribution of radiation throughout 
rectangular radiation fields is described. For 
each roentgen-ray field the dose contours are 
determined by measurements in a pressdwood 
phantom in a number of planes containing the 
central ray, at various angles to one of the ma- 
jor axes of the field. The measurements are 
made with a Siemens dosage-rate meter. The 
apparatus is illustrated and dose contours in 
various planes are given.—Audrey G. Morgan. 


Levirr, W. M. Discussion of the constitu- 
tional effects of radiation, with special refer- 
ence to volume dose. Brit. ¥. Radio/., April, 
1942, 75, 99-103. 

This was a discussion by the Faculty of 
Radiologists with Dr. Levitt presiding as chair- 
man. He discussed the term “‘volume dose” 
which means the relationship between the total 
amount of radiation energy absorbed and the 
constitutional effects produced. A ‘“‘dose” of 
radiation does not mean a definite quantity. A 
dose may be given that has such serious con- 
stitutional effects that it more than nullifies the 
good local effect. Volume dose cannot always be 
calculated accurately but progress has been 
made in this respect. Even if the volume dose 
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is accurately calculated there are other cir- 
cumstances to be taken into consideration, 
such as the effect on the blood-forming tissues 
and the decreased toleration to radiation in 
liver disease. 

Dr. Levitt then introduced Prof. Mayneord 
who discussed the relationship between the 
roentgen and energy absorption per unit mass 
of air and tissues. He recommended the use of 
the megagram-roentgen as a unit, as the gram- 
roentgen is far too small. The megagram-roent- 
gen is the energy absorption if a uniform dose of 
1,000 roentgens were given throughout 1,000 
grams of air or soft tissues. He also discussed 
the energy absorption in the beam for different 
techniques and the relationship of total energy 
absorption to protection and its dependence on 
wave length. The chemical effects of roentgen 
rays were discussed and a method of calculation 
of optimum penetration given.—Audrey G. 
Morgan. 


SmitHERS, D. W., Frank, and Grim- 
mMetT, L. G. Discussion on the constitutional 
effects of radiation, with special reference to 
volume dose. Brit. F. Radiol., May, 1942, 75, 
141-144. 

Dr. Smithers in a meeting of the Faculty of 
Radiologists discussed the complexity of the 
task of measuring the total amount of radiation 
energy absorbed by the body. The clinical 
problem is much more complex than the physi- 
cal one and even the physicists have had dif- 
ficulty in measuring integral dosage. The inte- 
gral dose, measured in megagram-roentgens, is 
a far more valuable index of the treatment 
given than the surface dose. He gives a table 
showing the integral doses and the tumor doses 
in two groups of cancers, one of the pharynx 
and larynx and one of the stomach and esopha- 
gus; the tumor doses were the same in the two 
groups but the integral doses were more than 
twice as large in one group as in the other. 

He also discussed the use of vitamin C in 
association with irradiation and the apparent 
good results of such treatment, and the use of 
histaminase in the treatment of roentgen sick- 
ness. 

Dr. Ellis said that the volume dose of total 
energy absorbed is given by the product of the 
area of the field, the surface dose, a graph read- 
ing and the ratio of the time to deliver the dose 
to the field concerned, divided by that to de- 
liver the same dose to a field at the center of 
which the scattering is maximal. However, 
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there are inaccuracies in this and all other 
methods and an accurate estimation of total 
energy absorbed is as yet impossible. 

It has been found that the fatal volume dose 
per kilogram in a rat is about the same as that 
of a single dose of roentgen rays to the whole 
human body. This suggests that some toxic 
substance may be produced by irradiation that 
has the same quantitative action on man and 
animals. 

Dr. Grimmett described a method of measur- 
ing the total energy absorbed by the human 
body by the use of a life-size celluloid man in 
which the sum of the ionization currents in the 
air-gaps between the celluloid plates is meas- 
ured. It offers a quick method of measuring 
energy absorption for gamma rays and high 
voltage roentgen rays.— Audrey G. Morgan. 


ApTuomas, Inez. Contact x-ray treatment of 
cavernous angioma in children. Brit. 7. 
Radiol., Feb., 1942, 75, 43-46. 


Mention is made of an article in the AMERI- 
CAN JOURNAL OF ROENTGENOLOGY AND Ra- 
piuM THERAPY, November, 1939, which re- 
views cases of the above-named disease treated 
from 1933-1936. This article brings the record 
of the treated cases up to date and describes a 
new method of treatment used in the Holt 
Radium Institute, Manchester, England, since 
1936. The new method is that of contact roent- 
gen therapy, using a Chaoul tube at 60 kv. and 
4 ma. The applicators range from 1.§ cm. in 
diameter at 15 cm. focal skin distance to 9 cm. 
in diameter at 10 cm. focal skin distance. The 
smaller ones are usually adequate. 

This treatment is used only in cavernous 
angioma proper and solid hemangioma. The 
capillary type, or port-wine stain, is almost 
completely radioresistant. For the average le- 
sion a dose of 400 r is sufficient, repeated at in- 
tervals of two months. Tables are given showing 
the results for the radium methods used before 
1937 and the contact roentgen therapy cases 
treated since then. There were about 92 per 
cent cures for both methods, the other 8 per 
cent being improved. The contact therapy takes 
less time than the elastoplast method; no 
anesthetic is needed and it is never necessary 
to remove an unsightly gold seed. Radium im- 
plants are to be preferred in very bulky lesions. 
The number of treatments required varies with 
the dose and the size of the lesion.— Audrey G. 
Morgan. 
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of combined fever and roentgen therapy on far- 
advanced malignant growths (abs), 525 
of roentgen rays and neutrons on mouse lym- 
phoma chromosomes in different stages of 
nuclear cycle (abs), 667 
of roentgen rays on joint effusions in certain non- 
specific articular lesions, 186 
of roentgen therapy on the heart (E), 379 
of therapeutic doses of roentgen rays on infec- 
tions and inflammations (abs), 776 
therapeutic, of amphetamine and dextro-desoxy- 
ephedrine on irradiation sickness, 496 
E.sows, arthrodysplasia of, in association with con- 
genital absence of patellae, 352 
EMPHYSEMA, advanced bullous (abs), 391 
experimental production of (abs), 536 
non-obstructive, faulty movements of 
phragm as cause of (abs), 391 
EMPHYSEMATOUs cholecystitis, 53 
ENCEPHALOGRAM, findings in, in pontine glioma in 
children, 697 
ENpocRINE diseases, value of roentgen rays in diag- 
nosis of (abs), 405 
ENDOTHELIOMa of pleura (abs), 108 
ENGELN, Henry P., 1870-1944, resolution of Cleve- 
land Radiological Society, 648 
ENTERIC TRACT, lipophagic granulomatosis of (abs), 
114 
EOsINOPHILIC granuloma (abs), 124 
EpipHysis, upper femoral, traumatic separation of, 
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EPITHELIOMA, benign papillary, of vulva (abs), 664 
ERYTHEMA dose of roentgen radiation, variations in 
sensitiveness of different skin areas to, 504 
ESOPHAGUS, Cancer, 33 years’ experience with 1,000 
kv. roentgen therapy of, 83 
multiple polyps of (abs), 258 
peptic ulcer of (abs), 109 
roentgen changes in, in tuberculous mediastin- 
itis, §75 
roentgen study of, in scleroderma, 407 
roentgenologically demonstrable peptic ulcer of 
(abs), 655 
segmental spasms of, relation to parkinsonism 
(abs), 109 
Ewing’s endothelial myeloma with extensive 
skeletal involvement (abs), 405 


FALLOPIAN TUBES, simultaneous radiologic and kin- 
etic recording of motility of (abs), 121 
FELTY’s SYNDROME, value of splenectomy in (abs), 
399 
FEMuR, etiology of aseptic necrosis of head of, after 
transcervical fracture (abs), 771 
fractures of neck of, ten years’ experience (abs), 
122 
upper epiphysis of, traumatic separation of, 707 
FETAL meconium peritonitis, roentgen diagnosis, 421 
Fetus, gas in fetal circulatory system as sign of intra- 
uterine death of, 631 
Fever therapy and roentgen therapy, effect of, on 
far-advanced malignant growths (abs), 525 
FipRoma of ovary associated with ascites and hydro- 
thorax (abs), 663 
FiBRosis, cystic, of pancreas (abs), 395 
FILMs, miniature, use of, in roentgen examinations of 
chest of large groups (abs), 390 
standard size, use of, in roentgen examinations of 
chest of large groups (abs), 390 
FissurEs, interlobar, demonstration of, by 
genograms of artificial thorax, 267 
FisruLA, arteriovenous, angiocardiographic demon- 
stration of (abs), 776 


roent- 


arteriovenous use of venograms for localization 
and study of (abs), 776 
bronchial, subphrenic abscess with (abs), 656 
FLUOROGRAPHY, screening for tuberculosis in civilian 
population by (abs), 390 
FLuoROscopEs, standard, simple foreign body local- 
ization device applicable to (abs), 533 
FLUOROscoPIc screen, easy method of foreign body 
localization read directly from, 251 
Foot, neurofibroma of (abs), 769 
Forearm, mechanism of force creating fracture of, 455 
ForEIGN Bopy localization device applicable to 
standard fluoroscopes (abs), 533 
localization read directly from 
screen, easy method of, 251 
Fracture of neck of femur, ten years’ experience 
with (abs), 122 
recurrent (abs), 121 


fluoroscopic 
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transcervical, etiology of aseptic necrosis of 
head of femur after (abs), 771 


Fractures of acromioclavicular joint, 699 
of radial and ulnar axes, 455 


GALLBLADDER, benign neoplasm of (abs), 660 
calcification of (abs), 115 
double (abs), 115 
GANGLIOGLIOMA in third ventricle (abs), 258 
GANGLION cell tumor in third ventricle (abs), 258 
Gas in fetal circulatory system as sign of intrauterine 
fetal death, 631 
pains? (abs), 660 
GAS GANGRENE, effect of therapeutic doses of roent- 
gen rays on (abs), 776 
chemotherapy and roentgen radiation in (abs), 
262 
Gastric acidity, control by radium for (abs), 668 
motor activity, adynamic ileus and thermal in- 
fluences on (abs), 399 
secretion, peptic ulcer and (abs), 112 
GASTROENTEROLOGIST, correlation of roentgen and 
gastroscopic examinations from standpoint 
of, 585 
GASTROINTESTINAL TRACT, cancer, metabolic studies 
in patients with (abs), 110 
clinical aspects of disease of, in childhood (abs), 


403 

metastasis to bone as first symptom of cancer of, 
614 

roentgen appearance of, in scleroderma, 407; 
(E), 645 


Gastroscopic differential diagnosis of benign and 

malignant ulcer of stomach (abs), 115 
examination, correlation of, with roentgen exam- 

ination, 585 

G.ioma, pontine, in children, encephalographic ap- 
pearance, 697 

GoiTer, amyloid (abs), 654 

Go.prisH, changes in central nervous system of, ir- 
radiated in depths of water phantom (abs), 
266 

Gout, study of hereditary nature of (abs), 524 

GRANULOMA, eosinophilic (abs), 124 

GRANULOMATOSIS, lipophagic, of enteric tract (abs), 
114 

GRANULOMATOUS Jjejuno-ileitis (abs), 113 

GyNECOGRAPHIC aid in diagnosis of ectopic preg- 
nancy (abs), 116 


Hanp, mechanism of force creating fracture of, 455 
Heart, angiocardiographic analysis of configuration 
of, in rheumatic mitral disease, 33 

effect of roentgen therapy on (E), 379 

examination of, by angiography (abs), 258 

incomplete rupture of aorta a cause of pain and 
murmurs of (abs), 259 

measurement of, 439 

significance of cardiokymography in evaluating 
function of, 29 
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simple technique for measurement of, 100 
tumors, antemortem diagnosis of (abs), 109 
HEMANGIOMA, cavernous, radiation treatment of 

(abs), 528 
HEMIDIAPHRAGM, partial paralysis of, 572 
HEMOPNEUMOTHORAX, spontaneous (abs), 108 
HEMORRHAGE, uterine, caused by benign lesions, 
radium in treatment of (abs), 264 
Hepatoma, benign (abs), 396 
Herepirary factors in multiple congenital deformi- 
ties, 677 
nature of gout (abs), 524 
Hernia, diaphragmatic, anatomy and surgery of 
(abs), 658 
diaphragmatic, in newborn infant (abs), 117 
oscillating pleural, 720 
Hip, acute suppurative arthritis of, in childhood, 447 
dislocation of, associated with spina bifida, 635 
obturator sign as earliest roentgen sign in diag- 
nosis of septic arthritis and tuberculosis of 
(abs), 772 
primary genetic dysplasia of, with and without 
classical dislocation (abs), 771 
HopGKIN’s DISEASE in bone, survey of (abs), 260 
roentgen therapy for (abs), 263 
stricture of rectum caused by (abs), 403 
with specific lesions appearing first in skin (abs), 
524 
Hypartip DISEASE of lungs (abs), 657 
HyprorHorax and ascites, fibroma of ovary associ- 
ated with (abs), 663 
HyPERPARATHYROIDISM in patient with acromegaly 
(abs), 123 
HyPERTENSION, essential, incidence of intrarenal kid- 
ney pelvis in (abs), 665 
HyPeRrTHYROIDISM, roentgen treatment of (abs), 526 
HyPERTROPHIC scars, roentgen therapy of (abs), 526 
HysTEROSALPINGOGRAPHY in diagnosis of ectopic 
pregnancy (abs), 116 


ILeEus, adynamic, and thermal influences on gastric 
and intestinal motor activity (abs), 399 
early recognition of (abs), 660 
IMMUNITY, acquired cancer, problem of (abs), 525 
InpEx, cumulative, of Radiology (E), 239 
InrANcy, cancer of lung in (abs), 106 
INFANT, colon in healthy newborn (abs), 402 
newborn, diaphragmatic hernia in (abs), 117 
normal, and sympus monster with short cord in 
twin pregnancy (abs), 662 
normal stomach and smal] intestine in (abs), 403 
traumatic separation of upper femoral epiphysis 
in, 707 
Inrections, effect of therapeutic doses of roentgen 
rays on (abs), 776 
with Clostridium welchii, chemotherapy and 
roentgen radiation in (abs), 262 
INFLAMMATIONS, effect of therapeutic doses of roent- 
gen rays on (abs), 776 
INTERCALARY BONES of intervertebral disc (abs), 770 
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INTERLOBAR FISSURES, demonstration of, by roent- 
genograms of artificial thorax, 267 
INTERVERTEBRAL DISC, intercalary bones of (abs), 

77° 
INTESTINE, and chronic arthritis (abs), 123 
in radiation sickness (abs), 529 
large, roentgen study of, in scleroderma, 407 
lymphosarcoma of (abs), 404 
motor activity, adynamic ileus and thermal in- 
fluences on (abs), 399 
small, argentathin tumors of (abs), 404 
small, normal, in infant (abs), 493 
small, roentgen study of, in scleroderma, 407 
INTRATHORACIC lipoma (abs), 395 
shadows, simple method for accurate measure- 
ment of, 247 
INTRAUTERINE fetal death, gas in fetal circulatory 
system as sign of, 631 
IRRADIATION, complications of treatment with, in 
carcinoma of cervix (abs), 263 
of cancer of lip, results of (abs), 526 
sickness, hypothesis concerning basic mecha 
nism of, 496 
sickness, intestine in (abs), 529 
sickness, therapeutic effect of amphetamine and 
dextro-desoxyephedrine, 496 


Jaunpice, value of cholecystography in, 12 

JeyUNO-ILEITIS, granulomatous (abs), 113 

Jeyunum, multiple primary nonspecific ulcers of, 
with chronic duodenal dilatation (abs), 113 

Joint effusions, effect of roentgen rays on, in certain 
nonspecific articular lesions, 186 

Joints, normal, of dogs, effect of roentgen rays on, 
186 

Journal of Neurosurgery, announcement of publica- 
tion of, 651 


KeirH, Davin YANDELL, 1881-1943, obituary, 510 
portrait, 510 
KELorps, roentgen therapy of (abs), 526 
KipNEy and ureter, retroperitoneal tumors influenc- 
ing (abs), 766 
apparent healing of bilateral minimal tuberculo- 
sis of (abs), 666 
crossed ectopia of, carcinoma in (abs), 666 
pelvis, intrarenal, incidence’ of, in essential hy- 
pertension (abs), 665 
primary angio-endothelioma of (abs), 664 
tuberculosis of, diagnosis and treatment (abs), 
665 
ureter, stone in, 767 
KyMOGRAPHY, roentgen, evaluation of cardiac func- 
tion by, 29 


LAMINAGRAPHY, studies of aorta by, 18 
LARYNX, cancer, concentration method of radiother- 


apy for, 739 
cancer, treatment by roentgen irradiation, 481 
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LaTEXx injection medium, radiopaque liquid, for 
blood vessels, 386 
LEAD, attenuation of narrow and broad beams of 
1,000 kv. (peak) roentgen rays by, 76 
Lesions, .benign, radium in treatment of uterine 
bleeding caused by (abs), 264 
of acromioclavicular joint causing pain and dis- 
ability of shoulder, 699 
precancerous (abs), 265 
LeuKeEMIA, chronic, statistical study of symptoms, 
duration of life and prognosis (abs), 260 
panel discussion of (abs), 527 
retention of radiophosphorus by tissues of pa- 
tients dead of (abs), 259 
therapeutic use of radiophosphorus, radiostron- 
tium and radioiodine in (abs), 535 
LINEAR souRCES, radium dosage for, 747 
Lip, cancer, results of irradiation (abs), 526 
LipopysTROPHY, intestinal (abs), 660 
Lipoma, intrathoracic (abs), 395 
LipopHaGic granulomatosis of enteric tract (abs), 
114 
LirHiasis, pancreatic (abs), 398 
Liver, amebic abscess of, diagnosis and treatment 
(abs), 659 
benign tumors of (abs), 396 
dysfunction of, in patients with cancer of gastro- 
intestinal tract (abs), 110 
Loses, pulmonary, demonstration of, by roentgeno- 
grams of artificial thorax, 267 
LocaLizaTION device, simple foreign body, applicable 
to standard fluoroscopes (abs), 533 
foreign body, easy method of, read directly from 
fluoroscopic screen, 251 
roentgen, of placenta (abs), 117 
Luna, right, tuberculous pneumonia of lower lobe of 
(abs), 392 
LunGs, advanced bullous emphysema of (abs), 391 
cancer of, in infancy (abs), 106 
cancer, 3} years’ experience with 1,000 kv. 
roentgen therapy of, 83: 
carcinoma of (abs), 392 
cavitation of, associated with coccidioidal in- 
fection (abs), 657 
demonstration of lobes of, by roentgenograms of 
artificial thorax, 267 
dusty, story of, 125 
hydatid disease of (abs), 657 
lymphangitic carcinomatosis of (abs), 108 
manifestations of tuberous sclerosis in, 315 
non-tuberculous cavitation of, 44 
primary cancer of, 555 
primary carcinoma of (abs), 392 
primary vascular sclerosis of (abs), 104 
roentgen appearance of lesions of, in association 
with cystic fibrosis of pancreas (abs), 395 
roentgen findings in, in acute phosgene poison- 
ing, 9 
roentgenogram and some chronic non-tubercu- 
lous conditions in, 434 
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roentgenological types of lesions in, in primary 
coccidioidom ycosis, I 
studies of vessels of, by body section roentgenog- 
raphy (abs), 394 
transitory infiltrations of, mistaken for tuber- 
culosis (abs), 391 
tuberculous, cavity healing of, and bronchial oc- 
clusion (abs), 106 
tularemia of (abs), 107 
welders’ (E), 509 
LyYMPHADENECTOMY, iliac, for group 1 cancer of cer- 
vix (abs), 662 
LyMPHANGIOMA, malignant, of ovary (abs), 662 
LyMPHANGITIC carcinomatosis of lungs (abs), 108 
LyMPHOBLASTOMA, panel discussion of (abs), 527 
LyMPHOGRANULOMA, Hodgkin’s (abs), 403 
venereum, roentgen study of, 70 
LyMPHOMA, mouse, effects of roentgen rays and neu- 
trons on chromosomes of, in different stages 
of nuclear cycle (abs), 667 
LyMPHOSARCOMA in bone, survey of (abs), 260 
of intestine (abs), 404 
roentgen therapy of (abs), 263 
treatment of, with radioactive phosphorus (abs), 
535 


MEASUREMENT, accurate, of intrathoracic shadows, 
simple method for, 247 
cardiac, 439 
cardiac, simple technique for, 100 
of area of orthodiagram, simple graphic method 
for, 444 
MECKEL’S DIVERTICULUM, roentgen demonstration 
of, 205 
MepiastINITIs, tuberculous, roentgen changes in 
esophagus in, 575 
MEDIASTINUM, anterior, pulsating tumors of (abs), 
656 
MEDICAL specialists, directory of, 244 
MEDICINE, use of radioactive tracers in (abs), §34 
MEDULLA, suprarenal, neuroblastoma of (abs), 769 
MEIGs’ SYNDROME (abs), 663 
Memoria HospIrA, 33 years’ experience with 1,000 
kv. roentgen therapy unit at, 83 
Meniscl, calcification and ossification of (abs), 773 
METABOLIC studies in patients with cancer of gastro- 
intestinal tract (abs), 110 
MeraPLasIA and carcinoma in cervical polyps (abs), 
663 
MerastAsIs at acromioclavicular joint, 699 
bone, regression of, from breast cancer after 
ovarian sterilization, 220 
from cancer of larynx, roentgen treatment of, 
481 
from carcinoma of colon and rectum (abs), 
114 
from primary cancer of lungs, 555 
role of vertebral veins in (abs), 524 
to bone as first symptom of cancer of gastroin- 
testinal tract, 614 
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Mivirary personnel, prebronchographic roentgen 

manifestations of bronchiectasis observed 

among, $37 

DISEASE, rheumatic, angiocardiographic 

analysis of cardiac configuration in, 33 

MoNONUCLEOSIS, acute infectious, in abdomen, roent- 
gen manifestations of (abs), 401 

Moore, SHERWOOD, portrait opposite page 125 

Mouse lymphoma chromosomes, effects of roentgen 
rays and neutrons on, in different stages of 
nuclear cycle (abs), 667 

Mouth, cancer, concentration method of radiother- 
apy for, 739 

Mucosocraphy of respiratory tract (abs), 105 

Myetoma, Ewing’s endothelial, with extensive 
skeletal involvement (abs), 405 

multiple (abs), 122; (abs), 406 


MITRAL 


Naixs, dystrophy of, in association with congenital 
absence of patellae, 352 
Necrosis, aseptic, etiology of, of head of femur after 
transcervical fracture (abs), 771 
Necro, problem of unsuspected tuberculosis during 
pregnancy in (abs), 655 
NERVOUS sysTEM, central, changes in, of goldfish ir- 
radiated in depths of water phantom (abs), 
266 
Nevurinoma of foot (abs), 769 
NeurosLastoma of suprarenal medulla (abs), 769 
Nevurocytoma of suprarenal medulla (abs), 769 
Nevurorisroma of foot (abs), 769 
NEvuROFIBROMATOSIS of bone, 623 
Neutrons, effect of, on mouse lymphoma chromo- 
somes in different stages of nuclear cycle (abs), 
667 
fast, treatment of cancer with (abs), 666 
NEWBORN, osteomyelitis of long bones in (abs), 774 
Nuc ear cycle, effects of roentgen rays and neutrons 
on mouse lymphoma chromosomes in dif- 
ferent stages of (abs), 667 
transformer, cyclotron as a (abs), 534 


OsTURATOR SIGN aS earliest roentgen sign in diagnosis 
of septic arthritis and tuberculosis of hip 
(abs), 772 
OcciPITOPOSTERIOR POSITION, mechanism and treat- 
ment (abs), 120 
OrcHIECTOMY, prostatic carcinoma treated by (abs), 
532 
OrNITHOTIC pneumonia, 548 
OrTHODIAGRAM, simple graphic method for measur- 
ing area of, 444 
OssIFICATION centers, appearance of, 514 
of menisci (abs), 773 
OsTEO-ARTHRITIS of acromioclavicular joint, 699 
OsreocHonprirtis in stillborn (abs), 122 
of capitellum, 682 
OsTEOCHONDROSIS DEFORMANS TIBIAE (abs), 774 
OstEeomyEeE itis of long bones in newborn (abs), 774 
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Ovary, cancer of, 33 years’ experience with 1,000 kv. 
roentgen therapy of, 83 
fibroma of, associated with ascites and hydro- 
thorax (abs), 663 
malignant lymphangioma of (abs), 662 
regression of bone metastases from breast cancer 
after sterilization of, 220 


PANCREAS, cystadenoma of (abs), 397 
cystic fibrosis of (abs), 395 
cysts of (abs), 397 
lithiasis of (abs), 398 
PANMYELOPHTHISIS, post-radiation, clinically simu- 
lating agranulocytosis (abs), 527 
PANNER’S DISEASE, 682 
ParA.ysis, partial, of hemidiaphragm, 572 
ParIETAL bones, roentgen findings in bilateral sym- 
metrical thinness of, 685 
PARKINSONISM, segmental spasms of esophagus and 
their relation to (abs), 109 
PATELLAE, congenital absence of, associated with 
arthrodysplasia of elbows and dystrophy of 
nails, 352 
PELVIC INLET, accessory apparatus to assist in proper 
positioning of (abs), 118 
PELVIMETRY, roentgen, analysis of Walcher’s posi- 
tion by (abs), 119 
roentgen, clinical application of (abs), 119 
roentgen, practical technique for, 207 
simplified (abs), 661 
Pe.vis, female, roentgen therapy in management of 
non-malignant diseases affecting organs of 
(abs), 528 
obstetric, roentgenography of (abs), 118 
Peptic ULCER, and gastric secretion (abs), 112 
benign and malignant, of stomach, gastroscopic 
differential diagnosis of (abs), 115 
benign or malignant (abs), 113 
large, of stomach, treatment of (abs), 401 
multiple, primary nonspecific jejunal ulcers, 
with chronic duodenal dilatation (abs), 113 
of esophagus (abs), 109 
of esophagus, demonstrable roentgenologically 
(abs), 655 
of pylorus (abs), 401 
perforated (E), 237; (abs), 401 
radium for reduction of hyperacidity in (abs), 
668 
PERFORATION of peptic ulcer (E), 237 
PERINEPHRIC abscess (abs), 398 
PeriTonitis, fetal meconium, roentgen diagnosis, 421 
PHARYNX, cancer, concentration method of radio- 
therapy for, 739 
PHOSGENE poisoning, acute, roentgen findings in 
lungs, 9 
PHOSPHATASE, serum “acid,” in patients with car- 
cinoma of prostate gland (abs), 532 
PHOSPHORUS, radioactive, concentration of, in super- 
ficial tissues of living patients (abs), 536 


; (abs), 401 
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radioactive, treatment of lymphosarcoma by 
(abs), 535 
PHOTOROENTGENOGRAMS, 40,000 consecutive chest, 
osseous abnormalities of thoracic cage seen 
in, 359 
PLACENTA, roentgen localization of (abs), 117 
previa, roentgenologic sign for detection of (abs), 
117 
PLeurA, endothelioma of (abs), 1 
PLEuRAL hernia, oscillating, 720 
PLEUROPULMONARY tularemia (abs), 107 
PLUMMER-VINSON SYNDROME, with roentgenologi- 
cally demonstrable peptic ulcer of esopha- 
gus (abs), 655 
PNEUMOCONIOSIS, 125 
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PNEUMONIA, atypical, of unknown etiology, roent- 
genographic manifestations of, 280 
experimental lobar, in dogs, roentgen therapy of 
(abs), 265 
ornithotic, 548 
tuberculous, of lower lobe of right lung (abs), 
392 
PNEUMOROENTGENOGRAPHY in diagnosis of ectopic 
pregnancy (abs), 116 
PoIsONING, acute phosgene, roentgen findings in 
lungs, 9 
radium (abs), 264 
POLYCYTHEMIA VERA, roentgén irradiation in, by 
multiple small doses to large areas of body, 
230 
Po.yp, cervical, metaplasia and carcinoma in (abs), 
663 
Po.yposis, familial, of colon (abs), 402 
Po.yps, multiple, of esophagus (abs), 258 
PRECANCEROUsS lesions (abs), 265 
PREGNANCY, chondrodystrophic dwarfism in’ (abs), 
116 
ectopic, gynecographic aid in 
(abs), 116 
fourteen years after radium induced amenorrhea 
(abs), 662 
problem of unsuspected tuberculosis during, in 
Negro (abs), 655 
twin, normal infant and sympus monster with 
short cord in (abs), 662 
Priopax, cholecystographic studies with, 328 
new contrast medium for cholecystography, 326 
PROSTATE GLAND, cancer, 3} years’ experience with 
1,000 kv. roentgen therapy of, 83 
carcinoma of (abs), 530 
carcinoma, serum “acid” phosphatase in pa- 
tients with (abs), 532 
carcinoma, treated by orchiectomy (abs), 532 
early carcinoma, diagnosis and treatment (abs), 
530 
importance of roentgen examination in diagnosis 
of adenoma of, 600 
transurethral resection of malignant lesions of 
(abs), 531 
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PROSTATISM in women (abs), 663 

PsEUDOMYXOMA PERITONAEI, roentgenologic aspect 
of (abs), 398 

Psirracosis, atypical pneumonia due to, 548 

PyELOGRAPHY, respiration, in diagnosis of peri- 
nephric abscess (abs), 664 

PyLorus, peptic ulcer of (abs), 401 


Rassits, nature of virus associated with carcinoma 
in (abs), 266 
RADIAL AXES, fractures of, 455 
RADIATION, constitutional effects of, with special 
reference to volume dose (abs), 777; (abs), 
77 
effects and cell viability, relation between, as 
indicated by induced resistance to trans- 
planted tumors (abs), 667 
fields, rectangular, method of “‘dose-finding”’ for 
combinations of (abs), 777 
RapIoacriveE phosphorus, concentration of, in super- 
ficial tissues of living patients (abs), 536 
phosphorus, treatment of lymphosarcoma by 
(abs), §35 
substances, artificially produced, therapeutic 
use of (abs), 535 
tracers, use of, in biology and medicine (abs), 
534 
RADIOIODINE, therapeutic use of, in leukemia and 
allied diseases (abs), 535 
Section, Los Angeles County Medi- 
cal Association, new officers, 244 
RADIOLOGICAL Society or NEw JERSEY, new officers, 
764 
RapioLocicaL Society oF NortH AMERICA, joint 
meeting of, with American Roentgen Ray 
Society, 385, 764 
Radiology, cumulative index of (E), 239 
RADIOPHOSPHORUS, Clinical experience with, in treat- 
ment of certain blood dyscrasias (abs), 536 
clinical studies with aid of (abs), 259 
retention of, by tissues of patients dead of leu- 
kemia (abs), 259 
therapeutic use of, in leukemia and allied dis- 
eases (abs), 535 
RADIOSTRONTIUM, therapeutic use of, in leukemia 
and allied diseases (abs), 535 
RADIOTHERAPY, concentration method of, for cancer 
of mouth, pharynx and larynx, 739 
RapiuM, amenorrhea induced by, gestation fourteen 
years after (abs), 662 
control by, for gastric acidity (abs), 668 
dosage for linear sources, 747 
in treatment of uterine bleeding caused by 
benign lesions (abs), 264 
medical uses of (abs), 777 
poisoning (abs), 264 
RECKLINGHAUSEN’S DISEASE, 623 
Recrum, cancer of, 3} years’ experience with 1,000 
kv. roentgen therapy of, 83 
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carcinoma of, study of metastasis and recur- 
rences (abs), 114 
stricture of, caused by Hodgkin’s disease (abs), 
403 
REsPIRATION pyelography in diagnosis of perinephric 
abscess (abs), 664 
RESPIRATORY TRACT, mucosography of (abs), 105 
RECTICULOENDOTHELIAL hyperplasias of bone (abs), 
24 
RHEUMATIC mitral disease, angiocardiographic anal- 
ysis of cardiac configuration in, 33 
RuHIzoMELIc spondylosis, orthopedic and roentgen 
therapy (abs), 770 
Ruomsorp Fossa of clavicle, 593 
Riss, common congenital anomalies of, 593 
Rickets, late (abs), 775 
renal (abs), 406 
ROENTGEN examination, correlation of, with gastro- 
scopic examination, 585 
irradiation and chemotherapy in 
welchii infections (abs), 262 
irradiation, contact, treatment of cavernous 
hemangioma with (abs), 528 
irradiation in polycythemia vera by multiple 
small doses to large areas of body, 230 
irradiation, treatment of cancer of larynx by, 
481 
manifestations, prebronchographic, of bronchi- 
ectasis observed among military personnel, 
537 
methods used in mass chest surveys, evaluation 
of (E), 759 
radiation, variations in sensitiveness of differ- 
ent skin areas to erythema dose of, 504 
rays, effect of, on joint effusions in certain non- 
specific articular lesions, 186 
rays, effect of, on mouse lymphoma chromo- 
somes in different stages of nuclear cycle 
(abs), 667 
rays, effect of therapeutic doses of, on infections 
and inflammations (abs), 776 
rays, 1,000 kv. (peak), attenuation of narrow 
and broad beams of, by lead, concrete and 
water, 76 
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If you are contemplating either redesign 
or expansion of present radiographic facilities 
—and you should be—we urge you to take 
advantage of Westinghouse X-ray Planning 
Service. It will greatly simplify working your 
ideas into a carefully developed plan to meet 
your needs, 


for your postwar x-ray needs 


Westinghouse X-ray Planning Engineers 
will take your ideas and translate them into 
a carefully worked-out plan that fits your 
particular needs. Here is how Westinghouse 
X-ray Planning Service works for you: 

1. Consult your nearest Westinghouse X-ray office. 

2. A representative will call to discuss your ideas 
and needs, sketch your present department and 
make notes and suggestions for making it more 
efficient. 

3. Using this data as a basis, our X-ray Planning 

Engineers at headquarters in Baltimore will re- 

design and completely lay out a new and efficient 

radiographic department for you. 


There is no obligation, of course, for this service. 
Westinghouse Electric & Mfg. Co., X-ray Division, 
Baltimore, Md. j-02026 


OFFICES EVERY WHERE 


(W) Westinghouse 


FOR EXAMPLE: In one sketch sent us, 
all therapy, dressing and developing 
rooms were accessible only through the 
general radiographic room. During fluoros- 
copy, patients and staff were s ied in 
one spot until accommodation and ex- 
amination was completed. 

Westinghouse X-ray Planning Engi- 
neers redesigned the department to in- 
clude a control foyer from which all other 
rooms are accessible. 

RESULT: Greater departmental efficiency 
— delays— inconveniences disappeared. 
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PICKER “AIRFLOW” TUBE 


Th circulating oil conducts heat to the inner ae 
surface, where air blast carries heat away quickly 


...if’s a matter of taking the “heat off” 


CONVENTIONAL X-RAY TUBS 


oil is static; heat conduction away from target is slow 
and uncertain; tube overheats if operated continuously 


*The life and performance of an X-ray tube depend very largely upon the efficiency 
with which heat is carried away from the target. In conventional oil-immersed tubes 
heat mounts to such high levels that operating periods must be short with frequent 
cooling periods. The revolutionary Picker “Airflow” principle* has so increased 
cooling efficiency that the comparative running temperature of the anode in contact 
with the oil is reduced by half. In consequence the tube can safely be operated 
continuously, either AC or DC. 


The “Airflow” tube has been thoroughly proven under fire in thousands 

. upon thousands of Picker Army Mobile X-Ray Field Units, operated under 
the gruelling punishment of front line service. Now, for the first time, 
“Airflow” advantages are available to civilian radiologists. For details 
write for Picker Bulletin No. 1544. 


PIGKEIRS 


” *The “Airflow” tube is covered by U. S. 
Qe Patent No. 2,259,037. It is available 
4 with either yoke or base mounting and 


is readily adaptable to any tubestand. 
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